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A BOOK OF TOOLS 


** Accept my thanks 
for your ‘Book of 
Tools.’ The book it- 
self, and its Prefaces or 
Introductions, are about 
the most common-sense 
things I have seen for a 
long time. I hope and 
do not doubt that your 
enterprise and straight- 
’forward ‘horse-sensy’ 
methods are bringing you the trade and profit 
deserved.” 

Ronert Grimsnaw, Engineer, New York. 

No user or buyer of Tools, Machinery and 
Supplies can afford to be without this cata 
logue. It contains 550 pages, over 2.000 il- 
lustrations, and is the most comprehensive 
work of its kind ever issued. Sent post-paid 
to any address upon receipt of 25 cents in 
stamps. 


CHAS. A. STRELINGER & CO. 


DETROIT, MICH. 


a srecuincerE@, 
DETROIT Mitt 
v.54 
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Grinding 
Polishing 
Machinery 


Pull Countershafts 


MADE BY 


Builders’ Iron Foundry, 
Provide:ice, R. I. 


POR GALE BY THE TRADE GENERALLY, 
ANO BY 


CHAS. CHURCHILL & CO., Limited, 
London, England. 





E Catalogue on Application. 


mbition is the main- 


spring of all improvement. I 
am ambitious to get a chance to 
try and increase your business 
and mine. If I win we both gain. If I fail I 
fail alone. I solicit correspondence with manu- 
facturers of mechanical products, believing we 
can both gain thereby. Have booklet—write. 


Geo. LE. Roby, Inventor, Ashley, Tnd. 


AURORA TOOL WORKS 


AURORA, IND. 


UPRIGHT 


AND 


RADIAL 
DRILLS. 


Patent 
Automatic Stop. 
12 in. to 40 in. 
Swing. 

80 in. Radial. 














Forge, Harden, Temper, Anneal, 
Braze, Enamel, Meit, Case-Harden, 


Heat any kind of Work ‘just so,’’ with 
speed, precision and economy, 


‘ry Gas Blast 
Furnaces, 


And send for New Catalogue to the 


AMERICAN GAS ‘FURNACE. CO., 23 John Street, NEW YORK CITY. 





R. Mushet’s 


SPECIAL AND TITANIC STEELS. 


THE em. 
STANDARD OF 
EXCELLENCE. 

B. M. Jones & Co 


BOSTON and NEW YORK. 








Mechanically 





Correct. 





THE NEW MODELS 


of the 


Remington 


Standard Typewriter 


are designed to do the most work 
with the smallest expenditure of 
mental and physical power; to this 
end they are as mechanically per- 
fect as brains, skill and money can 
make them. 


Write for Catalogue. 


Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 


HYATT | 
FLEXIBLE 
ROLLER 
BEARINGS 


THE QUESTION 


For a power consumer 
is not “Are my bearings 
causing trouble,” but 
“Am I wasting money?” 
“Power is money.” 


SEND FOR CATALOGUE. 
HYATT ROLLER 
BEARING CO., 


Qeanel Office : HARRISON, N. J. 
New York Office: 6 Liberty Street 


CENTER CRINDERS, 


WILLIAN BARKER & CO., Mfrs 


YRON AND BRASS WORKING MACHINERY. 
CINCINNATI, OHIO. 












MOFFET PORTABLE DRILL. 


UNSURPASSED 
AS A 
REAMER. 


Weighs 48 lbs. and 
drills from % to 
244 inches diam- 
eter. 


RUNS WITH STEAM 
OR 


COMPRESSED AIR. 












Will work in any 


position. J? 


Manafactured by 
J. G. TIMOLAT, 
“uncnnaaai® 465.467 W, Broadway, 


NEW YORK. 

















WORRALL’S PAT. FRICTION COUPLINGS, 
wm PULLEYS and GEARINGS. 


1 to 2,000H. P. Very successful in 
Electric Power Stations and large 
Factories, Refer to General Elec 
tric Co.,Boston: Amoskeag Mfg.co. 
Mane hester, N.H. Foreign She ifting 
and Machine Works may purchase 
rights, and pay from profits of 
manufacturing. Address 


American Twist Drill Co., Laconia, N. #., U.S. A. 














STANDARD TOOL Co., 


MANUFACTURERS OF 


MECHANICSFINE TOOLS 


Bc Loe 
Com BINATION 
TRY SQUARE ,MITRE 
CENTER SQUARE 
PROTRACTOR 

& LEVEL 


. E 
FINEIOOLS:! 





Auto. Power Feed. Drills- 


DRILL PRESSES 
LIGHT DRILLS. 


Described in 
Circular ‘‘ K.”’ 


Illustrated and Norton & Jones M.T.Wks. 


Plainville, Conn., U. S. A. 





we 


nen 


f 


d 


Oo 





June 24, 1897. 


AMERICAN MACHINIST 





THE HORTON LATHE CHUCK. 


Established IS5I. 


Also Chucks for Brass Finishers’ Use, Grinding Machines. Milling Machines, 


Screw Machines, Upright Drills, Cutting-off Lathes, Drill Lathes and for Bor- 





ing Mills, for Car Wheels and other work. Also the most complete list of 
improved Independent Reversible Jaw Chucks in the World. 
trace THE HORTON LATHE CHUCK marx. 
NONE GENUINE WITHOUT IT. 


THE E. HORTON & SON COMPANY, Windsor Locks, Conn., U. S. A. 
CHAS. CHURCHILL & CO., London and Birmingham, Eng. 
Send for Illustrated Catalogue. 





“Cushman” 3 SEND 


4 FOR 
Chucks. E CATALOGUS 
PRRERRRRRAAR REE EE 


For Lathes, Drills, Chucking and Screw 
Machines, and for Special Work. . 
(RE CUSHMAN CHUCK CO., HARTFORD, CONS. 





Skinner Chucks 


Independent and Uni- 
versal Chucks, Combi- 
nation Lathe Chucks 
y with patent reversible 
jaws, Drill Chucks, 

laner Chucks and 
Face Plate Jaws. Send 
or Catalogue. 

w Britain, Conn. 





SKINNER CHUCK CO., 
04 Reade Street, New YORK. 








Chuck Talk. 


You have been wanting a cheap Drill 
Chuck—Here it is. Operated by hand. 
More work, more grip, better than the 
average chuck, but not our best. D. E, 
Whiton Machine Co., New London, 
Conn. 40 years making chucks—know 
how. 


pws Positive Driving 
Drill Chucks. eee 


THE BEST SYSTEM 
EVER DEVISED FOR 
HOLDING AND 
DRIVING DRILLS. 


The Pratt ChuckCo. — 


CLAYVILLE, N. Y. 


SELIG, SONNENTHAL & Co., 
85 Queen Victoria St., London. 
E. SONNENTHAL, in., 5 Neue 
Promenade, Berlin, Germany. 











Light Steel 


DOG-—-— 


MADE BY 


WM. G. LeCOUNT, 
Successor to C.W. LeCcunt, 
SOUTH NORWALK, CONN. 
Send for “‘Catalog A,” Fuli Line of 
achine Tools. 


tT ge Oe ge Ee gS | 








WE LEAD OTHERS FOLLOW_ om 
Sweetland 
Combination 
Chack. SR Sas, 
NOW READY. 


The Hoggson & Pettis Mfg. Co.,New Haven, 








Drill Chucks.| 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINGTON, DEL., U.S.A. 
For Sale by CHAS. CHURCHILL & CoO., Ltd. 
LONDON, ENG. 





MISCHKE AUTOMATICALLY 
OPENING DIE CHUCK 


‘*Never Back your Live Spindle.” 
DIES placed OUTSIDE of BODY; 
the ONLY Construction that 
WILL NOT CLOG with chips 

Direct Acting CENTER-STOP secures 

Uniform Length of Work. 

RIGIDITY of Solid Die; SIMPLEST, 
STRONGEST, produces 
ACCURATE WORK, in DOUBLE- 
QUICK TIME. 


THE NATIONAL CHucCk Co. 





Sole Licensees for Europe, NEW YORK. 
SELIG, SONNENTHAL & CO., London, E, C, 
Sole agent in Germany, E. Sonnenthal, Jr., Berlin, 
Neue Promenade 5 





MOSSBERG & GRANVILLE: 
MANUFACTURING CO., 


PROVIDENCE, R. L,, 
Ms 


EQUIP COMPLETE 


ROLLING MULL 
PLANTS 


os Mh 
ww eS 








~MILLING CUTTERS" 
~~. die, Sd = 


P ee 


eu ? RL ANDSE N~ 








The LONG & ALLSTATTER CO.. 
HAMILTON, OHIO, 
MULTIPLE PUNCHES AND GATE SHEARS 


FOR ALL KINDS OF 





BOILE R, TANK AND STRUCTURAL IRON Y WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS, CAR 
AND WAGON W’KS, PLOW SHOPS, ETC. 


FoR ADVERTISEMENT OF 


TIGHT JOINT CO., New York, 


See Issue June 3, 1897. 


Errington 


Tapping 
Unack. 


Drives tap in, 
stops at bottom 
of hole, and 
backs tap out 
(quick return), 
without stopping 
or reversing 
drill press 
spindle. 


NO BACKING BELT. 








The ONLY Self-Centering Tap-Holder. 
The ONLY Automatic Reverse, 


Yet the SIMPLEST Device. 
Fits Socket of ANY Drill Press. 






: a 














NO EX1RAS. 
a 
No. 0 tupsto 3 
ay 1 se . 3 
ss 9 + 5,"tol 7 
e “gray 
>. ° 
< Taps either 
2 Through or 
z= Bottom Holes. 
= z Saves laps, 
z= Time, Handling 
= © and does 


Better Work. 


so SIMPLE. 
INOTHING so EFFECTIVE. 
soWELL MADE. 


For particulars see Advt. in issues of May 13 & 27 


F. A. ERRINGTON, 


39 Cortlandt St., New,York. 











Hampden Corundum Wheel Co.’s 


DRESSER AND REST Ask for it. 


NEW EMERY WHEEL Yescrives io BRIGHT WOOD, 


Circular C 


MASS. 
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ACHINER 


FOR REDUCING AND 
POINTING WIRE. 
ESPECIALLY ADAPTED To PORTING WIRE RODS 


D WIRE FOR DRAWING 


For Machines or Information address the 
Manufacturer, 


S.W. GOODYEAR, Waterbury, Conn. 


WHITCOMB PLANERS. 


Hand and Power i 2 
Punches and Shears, ~3s 


WHITCO 
MANUFACTURING 
COMPANY, 










Worcester, Mass. 
English Seuie, Son- 
wErreaL +o. London. 











? MOSSBERG & GRANVILLE 
MANUFACTURING CO., 


PROVIDENCE, R.LI., 
h 


AREHEADQUARTERS FOR 


POWER 
PRESSES 


oh oh oh 


Stover 
Friction 
Drill se 


Stover Novelty Works, 
2223 River St., Freeport, Ill, 





wRREREKRKEKEKS 









C. W. BURTON, GRIFFITHS & CO., 
England, Agents. 


BARGAINS 


Write for 


% ENGINE LATHES 
IRON PLANERS 
DRILL PRESSES 


New. also nearly good as new. 
All sizes, immediate delivery. 








New Haven Manufacturing Co. 


Manufacturers, 
~~ae NEW HAVEN, CONN. 





Pipe Cutting ana Threading Machinery 


FOR HAND OR POWER. 
RATCHET DRILLS, RATCHET DIE STOCKS 


AND 


MALLEABLE IRON PIPE VISES 
CURTIS & CURTIS, 


66 Carden Street, BRIDCEPORT, CONN. — 








36° x 36° x 8’, 
Net Shipping Weight, 24.000 lbs. 


HEAVY MILLING MACHINEs 


EXCLUSIVELY. 


Horizontal or Vertical Spindles. 


SIZES: 
15”, 20°, 24°, 36", 48°, 60", any length. 


Price of cutter, 

» 12° face, 414° in 
diam. is $16 00 

7) net. Other sizes 

— oF acccrdingly. 

mM Send for net 

y rice list. 

) Patented Dec. 

A “ J 24, 1889. 

a This is the cut- 
* ter that “hogs” off the metal. Any width or diam. 


— THe INGERSOLL MILLING MACHINE CO. 
P.O. Box 2777, Rockford, Ills., U.S.A. 
tastern Branch, 126 Liberty St., N.Y. W.H. FOSTER, Manager. Cable address, ‘‘ Ingersoll,’’ Rockford. 







37" spindle 
gear, geared 





> 








a7. The Latest Labor Saver. 





Combined Bicycle Sprocket 
Turning and Boring Machine 


Bicycle Sprockets of any type automatically turned 
and bored in one chucking ready for cutting te a. 

This machine guaranteed to save from 25 to 50 per 
cent. of the time usually taken, and to do the work 
truer than by any other method 

For further particu] ars se nd for circul 

For Machine Shops our ** COLBURN hEYWAY CUTTER’, 
is ahead of all others. Send for ** Treatise on Keys eat- 
ing 

We also make Pattern Shop T« 


BAKER wROs.. 


365 S. Erie Street, Toledo, O., U.S.A. 





Bicycle Sprocket Turning and Boring Machine. 





LON DON—CHAS. CHURCHILL & Co, 
BERLIN—SCHUCHARDT & SCHUTT! 
PARIS—FENWICK FRERES., 









Sole Manufacturers of the New Process 


. STEEL BALLS 


FOR ALL PURPOSES. 


—"“* AUTOMATIC MACHINES 


For Turning, Drilling and Threading Metal Work 


of Every Description. 
aaa 


THE CLEVELAND MACHINE SCREW COMPANY, 
CLEVELAND, OHIO. 


AAA 


English Agents, CHARLES CHURCHILL & CO., Ltd., London and Birmingham. 
German Agents, SCHUCHARDT & SCHUTTE, Berlin and Vienaa. 





Woodward & Rogers’ Machine Tools yasucacturers, Hartford, Conn. 


SELIG, SONNENTHAL & CO., European Agents, LONDON, ENGLAND. 
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The Pond Machine Tool Co. 


Plainfield, N. J. 





che Wie 


a —" 





42-inch Triple Geared Pond Lathe. 


Makers of Powerful and Accurate High Grade 


— Machine Tools. 





Manning, Maxwell & Moore, Sales Agents, 





iii and 113 Liberty Street, 60 South Canal Street, 424 Telephone Building, 
New York. Chicago, Ill. Pittsburgh, Pa. 
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WE MAKE OUR TUBE CARBON 
o FIFTY CARBON STEEL meee 


4 
4 
4 
4 








LERSRGRSRIRIRA ASIAING 




























Z (eX 

Kg ZA5 Bicycle safety depends almost wholly on the strength of the ‘ 
& $3] tubing used. The steel for our tubing is selected for its especial Is just as strong as 

4 XS = = Ba a. ae 7 ne # x . P 
& = [2xc}_ resistance to bicycle strains regardless of expense in manufacture. 2 a Tube like this of 
$ ox The margin of safety is greatly increased by the use of this | 
¥ Beh tube. Every bicycle manufacturer should use it; leading ones |% 

¥ aye| do; every dealer should demand it; every rider should insist var 
¢ 245] on having it. Send for catalogue. Oh 2 5 0 

x YS ae yA 

We, VAG a oO 

S ies THE POPE TUBE CO., Hartford, Conn. ge 

a x 7) 
CARBON 
&; 

G 






c While weight for weight in a Bicycle FIFTY CARBON Steel will last so long 
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Anything 





Hydraulic 
Machines 





Tools. 


Watson-Stillman Co. 
202 W. 43d St., New York. 


Ask For 


Catalogue 


“a)”’ 


We are known as the 
Jack Makers to the 
Universe. 


Made by the 












Planers 


from 17 to 144 
inches high. 


“~ 
ie 
— J 
D ocmaur nes + 
t t 





Bibs veka 


BEMENT, MILES & CO. 


Engineers and Machinists, 
PHILADELPHIA, PA. 


39 Cortlandt Street, New York. 
1534 Marquette Building, Chicago. 





E are prepared to furnish complete shop equip- 
ments of our own build. Lathes, Shapers, 
Slotters, Drills, Boring Mills, Punches, Shears, 
Riveters, Drop and Steam Hammers, Cranes, 
Bolt and Nut Machinery, Hydraulic Tools and 
Fittings. Catalog free. 





TURRET MACHINES 














— FR : 


42-IN. TURRET HEAD BORING MACHINE. 
Weight, 8,800 Pounds. 


a AA 


EUROPEAN AGENTS 


CHAS, CHURCHILL & Co., London. 
SCHUCHARDT, SCHUTTE & Co., Berlin, Vienna and Brus 
Mr. ADOLPHE JANSSENS, Paris, France. 


This Turret 


Mill will duplicate large pieces, where not 


are not necessarily lathes. 


many are required, cheaper and quicker 
than can be done on most Turret Lathes- 
saves time in setting the work. 


Capacity, 42 inches diameter and 26 high. 
Will bore, turn, face and cut threads. 


Occupies less room than lathe, requires no 


foundation. Catalog free. 


&h oh oh 


_ Bullard Machine Tool Co. 


BRIDGEPORT, CONN. 
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bd + * = x 
° ‘ Morse Twist Drill and Machine Co ° 
: r wi rill an f é ° 
4 New Bedford, Mass. - 
s ” 
e 2 
> 7 
e * 
° The world's best shops are - -—--- Morse makes more Twist a 
* supplied with Morse Tools. Drills, Chucks, Taps & Dies, rs 
° The ‘* Why Because ”’ is the — Milling | Cutters, Reamers, e 
result of forty years of con- - Machinists’ Tools, and the 
o ! like, than any other house 
scientious and intelligent q e 
* effort along lines tending If you should write to-day, it is very likely that you would on the face of the earth. Lots 
towards the best. receive by an early mail the ‘‘Red Book for Ready Refer- of reasons why. is 
* ence,’’ and perhaps it would be to our mutual advantage if e 
e you had a copy at your elbow. 
heeescscececcscscehecesseces eececcccceheceseseseces eeeee 





"4 build Milling Machines possessing all the desir- 
able features of Range, 


+ Strength, Convenience and Durability. They are not excelled by any others. Work- 
manship strictly of the highest grade. 
Kempsmith Machine Cool Zo., Milwaukee, Wis., U. $. A. 


Sole European Agents: SELIG, SONNENTHAL & CO., 85 Queen Victoria Street, London, Eng. 








J. 1. MeCABE, New Vork, 2 EM te Germany: B. SONNENTHAL, tr. ,Boriin, Neos Promenade. No. fs 151  TURNEY CO., Cleveland, Ome 

Prentice Bros, Lathes as teres" flan 
° aan IMPROVEMENTS. # (A"ALOGUE 

WORCESTER, MASS., U. S. A. Dr illing Mchy. so 








We Make the Bold Statement 


That our 14 in, and 16 in. Lathes are UNEXCELLED. 
We erect FIFTY Lathes, including beds, at ONE TIME. 
We have fifty on the floor now finishing. We assert that 
they are capable of MORE WORK, have greater RANGE 
POWER and CAPACITY, for doing a varied character of 
work, within a given time, than ANY LATHE offered. 
We guarantee their TRUTH, ACCURACY and GOOD 
WORKMANSHIP. We can make INSTANT SHIP- 
MENT of TWENTY-FIVE Lathes, if necessary. 


THE LODGE & SHIPLEY MACHINE TOOL COMPANY, 


CINCINNATI, OHIO, UV. S. 
MARKT & CO., Ltd., Hamburg, Berlin and Paris, Agents for Europe 








SCHISCHKAR & CO., Birmingham, [ngland, Agents for Great Britain. 


14-inch $6 HAMILTON i LATHE WITH COMPOUND REST. 


Heavy, well built, Practical, Steel Rack, Bronze 
Bearings, Steel Pinions, Large Hollow, Hammered 
Steel Spindle, with ground Journals. Carriage has 


unusually long bearing on bed. Our specialty— 
Lathes and Drill Presses. 


“?ee 


The Hamilton Machine Tool Co. 


Zimmerman Avenue, HAMILTON, OHIO, U.S.A. 


LONDON AGENTS: 
Lathes. Drills. 


CHAS. CHURCHILL & CO. SELIG, SONNENTHAL & CO, 
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SALE OF BICYCLE MACHINERY. 


The entire outfit of one of the best equipped shops, fitted up six months ago to manufacture Hubs. 
with latest and most improved tools, consisting of: 


BARDONS & OLIVER NO. 5 LARGE SIZE HUB MACHINE, with hole througn Wire Feed 27, in., Auto- 
matic Hub Forming Attachment, Friction Geared Head, Automatic Turret Feed, Turret Oiling 
Device. Pump, Triple Friction C ountershaft, Forming Tools, ete. 

BARDONS & OLIVER NO. 4 SMALL SIZE HUB MACHINE, with hole through Wire Feed 1}§ in., Auto- 
matic Hub Forming Attachment, Friction Geared Head, Automatic Feed to Turret, ‘Turret Oiling 
Device, Pump, Triple Friction Countershaft, E =— Cut-off Rest and Forming Tools. 

BARDONS & OLIVER NO. 4 SCREW MACHINE, with 143 in. hole in Wire Feed, Friction Geared Head, 
Turret Feed, Pump, Cut-off Rest, Dou ale Friction Counte rshaft, Turret Tools, etc. 

BADONS & OLIVER NO. 4 SCREW MACHINE, for Second Operation on Hubs, with 148 in. hole through 
Wire Feed, Friction Ge _— Head, Turret Feed, Hub Centering Attachment, Double Friction Coun- 
tershaft, Turret Tools, e 

BARDONS & OLIVER NO. 3 SCREW MACHINE, with 1, in. hole in Wire Feed, Plain Head, Pump, Cut-off 


est. Countershaft, Tools, 

BARDONS & oo NO. 2 SCREW MACHINE, with Plain Head, 33 in. hole through Wire Feed, Counter- 
shaft, Tools, ete 

GARVIN NO. 1 UNIVERSAL MILLING MACHINE, with all attachments as 

KEMPSMITH NO. 3 MILLING MACHINE, Back Geared, Arm, Table 34in. x 8in., with feed of 34 in., Vise 
and Double Friction Countershaft es 

KEMPSMITH NO. 2 MILLING MACHINE, Plain Head, Table 30 in. x 8 in., with feed of 23 in., Arm, Vise 
and Countershaft 

GARVIN CUTTER AND REAMER GRINDER, with attachments. ; 

ENGINE LATHE. 14 in. x6 ft .** for Tool Work,” Hollow Spindle, Cross Feed, Micrometer Graduations 
and * Special Features.” 

ENGINE LA HE, 15in. x6ft., Hollow Spindle 1; in., Cross Feed, Reverse Motion in Carriage, etc., 


complete. 
ENGINE LATHE, PRATT & WHITNEY, I6in. x7 ft.. with Taper Attachment complete. 
@ PEED LATHES, 11 x 4ft. and 13 x 5 ft., HollowSpindles. Wheel and Lever on Tailstocks 
CRANK SHAPER, 164 in. Stroke. ** Tool Size," with Centers, Vise and Countershaft 
SENSITIVE DRILL. capacity to % in., with Chuck. 
P?ENTICE UPRIGHT DRILL, 20 in. Wheel and Lever Feeds 
GANG DRILL. 3 Spindle, capacity to 44in., with Chucks. 
PRESSES. Blixs No. 19C, Stiles No, 2. 
ZUCKER & LEAVETT NICKEL PLATING OUTFIT, 
SHAFTING, BELTING, VISES and 


Machines quaranteed prac tically good as new; 


complete. with Polishing and,Buffing Machines. 
a large assortment of small tools 


can be seen here and will be sold separately or entire 


very lor for cash 


J. J. McCABE, 14 Dey Street, New York. 





GOOD SECOND-HAND MACHINERY. | BARGAINSsecin«‘ssnoMACHINERY 


No. 13 Garvin. 
No. 16 Garvin. 42 in. x 18 ft. Sellers Planer, 

1 Ames Lincoln Miller, vise and No. 1 Niles Radial Drill. 

No. 4 Windsor Turret Lathe. 

No. 2 Screw Mavhine. 

14in.. 16 in. and 18in. Blaisdell Engine Lathes. 
Large stock of Engines, Boilers, Pumps, etc. 


FRANK TOOMEY, 131 N. Third St., Philadelphia, Pa 


No.1 Brown & Sharpe U.H. Lathe. 

1 10 in, Garvin Foot Lathe, chuck, 
side rest, large & small face pits. 

2 14 in, x 6 ft. Goddard, 

l4 in, x 6 ft., Prentice Bros 

14 in. x 6 ft., Bradford Mill Co., 
rise and fall rest. 

1 15 in. x 6 ft., Reed. 

116 in. x 6 ft. Porter, plain rest. 

1 16in.x6 ft, Blaisdell, R.& F. rest. 

16 in. x 8 ft., Blaisdell. 


ct. 
1 No, 2 Knowles Key Seat. Mach 
No.4 Garvin Rk, Fd., without arm 
Newton Key-Seater. 
50 in. Brainerd Key-Seater. 
Pratt & Whitney Circular-Gear 
up to 36 in. diameter. 
2 No, 2 P. & W. Lincoln Millers 
1 No, 2 Garvin Power Millers. 





1 2\ in. x 8 ft. Pond, comp. rest CREW MACHINES 
26 in. x 10 ft., D.W. Pond Lathe, SCREW MAC oS. 
. comp. _ r eld. No 2 Windsor. F oO R S A i E e® 
41 16 ft., t. | 1 No. 2 Wi + t, 
O98 ine 18 fe GA One | | No. 2 Windsor, w. f., chasing | THE EDINBURG FOUNDRY AND MACHINE COMPANY 
50 in. Stephen Pulley Lathe. No. 5 Brown & Shorpe. PLANT AT EDINBURG, IND. 
1 Garvin, without wire feed. . 
PLANERS. No. 4 Garvin, fr. head, auto, feed Has been running for seven years, and is now 
> 21-8 in, hole in spindle. in operation. Cost $40,000, will sell for less than 
 whuney. In. x 8 ft., Pratt & Ho. Sante, Sere 7 ie, ust half, or will sell all except grounds and buildings 
. N n.holein 

20 in, x 20 in. x 5 ft., Haywards. — 99 ‘22 ae Chuck ing A splendid opening for anyone with small capital 
Min. x Min. x 8 ft., Fitchburg. Mach.' who has knowledge of machine work. 

SHAPERS. 4 No. 2 Hartford Aut. Sew. Mach. apprReESS BORRY & THRELKELD, 


DRILL PRESSES. 





10 in., Wood & Light, traverse. No. 2 Pratt &4 W Miaay, Septal aenenrenereemy SlrePs 
16 in, Chase Crank. 25 in. Pond S. H. W. 
16 in, Gould & Eberhardt Crank, 2 3 and 4-spindle jam Gang 
16 in. Friction, Juengst, Drills 
20 In. Friction, Juengst. 1 4-spindle Ames. 
MISCELLANEOUS, 
2H. P. Nash Gas Engine, with sound deadener, gas bags, ete.; 


1 No, 2 Garvin Auto. Tapper; | No. 2 Diamond Univ. Grinder; 1 Gar- 
vin Boring Mill; 1 4-spindie National Nut Tapper; 1 No. 21 Bliss 
Preas; 1 P. & McD. Steam Hammer ; 1 40 in. Boring and Turning Mill, 
1 Head, new; | Amer. Gas Furnace; 1 Dienelt & Eisenhardt Hanmer. 

Write for our Complete List No. 19, showing a large stock of New 
and Second-Hand Machinery, ready for immediate delivery. 


THE G@ARVIN MACHINE CO. 





Spring and Varick Streets, NEW YORK. 
51 N. 7th St., Philadelphia. 
(ix 16 in., practically new, “Buckeye,” Style C, Balanced Valve, 


Automatic, with sub-base complete; only used 48 hours 

16218 in, “Taylor Beck,’”’ Balanced Valve, Automatic, complete 
with sub-base; in very excellent condition. 

Two 16in. x 16 in. ‘Ball’? Center Crank, Balanced \V alve, Automatic 
Engines, complete; in excellent condition. 

13 in. high pressure, 22 in. low pressure, 16 in. stroke, Tamdem Com 
pound ‘*Ball’”’ Automatic; very excellent engine. 





16 x 42 in. ‘‘Brown’’ Engine, made at Fitchburg, N. J. 
12 x 36 in. ‘‘Brown”’ Engine, made at Fitchburg, N. J. 
22x 421n.‘‘Lane & Bodley” Corliss Engine, with 22 ft. sectional 


driving pulley, 48 in. face. 

22x 42 in. “Lane & Bodley” 
driving pulley, 48 in. facc. 

75H P. Cross Compound Throttling Governor Engine; good make 
and in splendid condition. 

{8 x 36 in. ‘Greene’? Automatic Cut-off Engine, equal to Corliss in 
efficiency and regulation; very cheap. 

20 x 36 in. **W right?” Auto. Cut-off Engine; very excellent condition 

‘Arling'on & Sims” double, quarter connected Engine, complete. 

22 x 3210. “‘Watertown’’ Automatic Cut-off Engine, complete. 

14 1-2 x & in. slow speed, *‘Riding’’ Cut-off Valve Engine, 

One pair of **Greene’’ 22 x 36 in. Engin.s, complete. 

One 92 x42in “Wetherill” Corliss Engine, complete. 

14 x 94 1n. ‘*Cooper” Automatic Engine, complete. 

I have a very large line of plain Throttling Engines in stock, and 
some very fine Tubular Boilers of the larger sizes. I have several 
Water Tube Boilers in excellent condition; have a full line of steam 
pumps and several very fine Feed Water Line Extracting Heaters. If 
pe are in need of anything ia this line, or have anything to trade in, 

—~— be very glad to take up the matter with you 
. D. NORTON, Successor to D. K, Norton & Son, Cincinnati, 0 


Corliss Engine, with 22 ft. sectional 


ELECTRIC LIGHT 
ENGINES. 


Photos, Description and Estimates 
for the i 


asking, 
W. D. FORBES & CO.,, 
HOBOKEN, N. J. 
$302 Hudson St..2 blocks trom 14th St. Feers 








SECOND-HAND MACHINERY 


ENGINE LA‘HES. 


1 14 in. x 3 ft. 6 in. Putnam, R 


« 


DRILLS. 


21 in, oe & Lever. 
“5 in. Prentice Bros., Bk. Gd. & 
k 





just out. 





1 14 in, x 5 ft. Harris, R. & F, -F 
ig “ 1 24 in, Harris, Back Geared. 
tsi fe Daring a F|Stn Havrn Bck reared 
1 18 in, x6 ft, Blaisdell, R. « F. | $ Suspensions, | a gaa 
3 (Sin. x 6 ft, Eddy, plain. 1 Hendey four spiadie. 
118in. x8ft.D.& H.R. a& F. | MILLING MACHINES. 
218 in. x8 ft. Fuller. plain. 2 ise cage 
1 19 in, x 6 ft. Fifield, plain. 1 No, 1 Universal Garvin. 
1 2tin. x9 ft. Pratt a W., T. Att. | | No.4 Universal Lodge & Davis. 
1 ¥3 in, x 10 ft.White, R. & F. T.| 1 No. 13 Plain with chuck, Gar- 
Att. vin. ‘ ; 
1 24 in. x 12 ft. Putnam, com. R. | 1 No. 4 Plain with chuck, Kemp- 
1 27in, x 10 ft. 1) & H, com. rest smith. a 
1 28 ia. x 12 ft, W.& L. com. rest. | 1 P. & W.Grant Pattern. 
1 32 ia. x 13 ft. Bement. C, R., Tr. 
Gd. SCREW AND CHUCKING 
1 42 in. x 16 ft. Putnam, com. rest. ACHINES 
1 42 in. x 16 ft Putnam,com. rest. — 
1 48 in. x 18 tt. G. & S,, Triple, 1 No, 2 Pratt & Whitney Wire 
Gd, ‘eed. 
1 No. 3 Pratt & Whitney Friction 
PLANERS Hd. & P.F. y 
1 16 in, x 16 in. x 3 ft. Hand Feed. | ! oe 4 —_ & Whitney Friction 
20 ) ’ hite e 
22 . to -s : ~ b+ mena 1 18 in. Pratt & Whitney Friction 
+ hie. x Ohm. * Whiteomb.|. Hd. &- 
1 + “i : sin, : ot w 7” ~~ 1No3W lode Back Gear & P.F. 
1 ‘4in. x24in. x61t. New Haven. | | a pace a I k 
1 24in. x vdin. x 6 ft. Powell. 1 H nS _— ire Feed, 
1 v6in x 26in. x9 ft. Gleeson. d 7 
1 36in. x 36in. x9 ft, New Haven 1 — bona B. G. and P. F 
1 — x 66 in. x 18 ft. Win. Sel 1 No. 1 D.M.& Co. with wire 
143 in. x 32in, x 6 ft. P.M. T.| feed. 
Baa ag MISCELLANEOUS, 
bt . ° 22 . iead, 
pied atic ; *“- | + No. @ Bement Hor. B. & D. Mch 
SHAPERS 1 No. D Newark Hor. B, & D. 
din. Travelling Head Wm. Sel Adt 7 Spindle Countersinker. 


1 
lers. 1 Sl.tting Shear. 
1 13 in. Travelling Head Bement. 1 Improve Norton Tool Grinde 
1 12 in, Springtield Crank Motion. |1 2in H. & R. ¢ utting Off Mch. 
1 15 in. Kelley Crank Motion. 1 Th ymrso1 Splitt'ng >hear 
1 1 Pedrick & Ayer Cyl. Borer. 
inery 


20 in, Steptoe Crank Motion. 
Send for circular new and second-hand mach 
Prices on application. 


EASTERN BRANCH 


THE NILES TOOL WORKS CO. 


136-138 Liberty St., N. Y. City. 


Importer. RUDOLPH KRAFFT, Faporter. 


Leading firm in Germany for Supplies and Machinery 
for Bicycle Factories on ‘epair Shops. 
69 Zimmer St., Berlin, S.W. 

File Factory in Hamburg, Eilbeck. 
Desires the General Agency in Germany or the Euro- 
pean continent for Manufactories of Efficient Machin- 
ery and Tools, especially for such as manufacture 

Specialties for the Bicycle Trade. 


Fine Lot of Second-Hand Tools. 


LATHES. 


Putnam, triple geared, latest patie rn. 
Prentiss, compound rest and P. ©, F. 
Gleason, yoo geared, heavy paite rn 

10 ft. Prentiss, comp. rest and P.C. F., 2 in. H.S 
14 ft. Pond, com. rest and P. C feed, he avy pat. 
6 ft. Fish, plain gib and P. C. feed (2). 
7 ft. New Haven, raise and fall rest, 
8 ft. Bogert, plain gib and taper. 
546 ft. Sebastion May, com. r’'t& P.C. 
6 ft. Ames, with turret or shears. 


PLANERS. 

$9 ft. Putnam, heavy pattern. 
12 ft. Putnain, heavy pat’rn, nearly new 
<7 ft. Gleason, heavy pattern. 

6 ft. Putnam, nearly new. 

5 ft. Pond, worm drive, latest pattern 
3 ft. New Haven, with 12 in. chuck 
12 in. Whitcomb crank. 


MILLING MACHINES. 

No. 15 Garvin, plain, back geared, heavy 
No. 3 Garvin, Lincoln pattern, heavy. 
. | Brown & Sharpe, full universal. 
. 2 Garvin, semi-universal, complete 
. 3 Kempsmith, semi-universal, complete 
. 8 Garvin hand, without arm. 

1 Garvin hand, without arm. 
No. 1 Pratt & Whitney hand, without arm 
b. W. Pond, index with vice and attachments 


DROP HAMMERS. 
1,000 Ib, Stiles & Parker, friction drop 
110 Ib. Merrill, friction drop 
jo lb, Pratt & Whitney, friction drop 
M0 lb. Merrill, friction drop. 
4) Ib. Poppet drop, with Peck lift. 
v0 Ib. Poppet drop, with Peck lift. 
it} Ib. Poppet drop, with No. 3 Peck tifter 
No. 2 Waterbury foot presses (4). 


MISCELLANEOUS. 
No. 2 Garvin Cutter and Reamer Grinder 
No. 2 Pratt & Whitney Cutter and Reamer Grinde: 
* in. Horner Wet Tool Grinder 
No. 2 Style C, Worcester Drill Grinder, 
10 ft. Niles Boring and Turning Mill, two heads 
2 in. Sickfora Boring and Turning Mill, one head 








27 ft. 
16 ft. 
21 ft. 


6 in. x 
“in. X 
Buin. x 
4in. x 
win, xX 
yin. xX 
iin. xX 
join, x 
}3in. xX 
Sin, xX 


% in. H.S. 
F., lin. H.S 
42 in. x 


36 in. x 
30 in. 


42 in. x 
36 in, X 
win. xX x 
24 in. x 24 in. x € 
24in. x Win. x? 
Win, x Win, x 
16 in. x 16in, x 


Yin. Be ment Slotting Machine, all feeds. 

No. 3 Morton Improved Key Seater, with cutters 
Lg in. Adt Vertical Riveting Machine. 

No. 1 Garvin Hand ‘rear Cutter. 


% in. Adt Wire Straightener 

2 spindle Ames Profiler. 

1 spindle Garvin Profiler. 

Pratt & Whitney Hart Cam Cutter 

2 spindle Whiton Centering Machine, latest pattern. 
Send for new lists of New and Second-Hand Tools 
100 machine tools in stock, Correspondence 
solicited, 


PRENTISS TOOL & SUPPLY CO., 
Chicago Store, 
62-64 So. Carnal St. 


New York Store, 
5 Liberty St. 
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Ore. Meraentater § Co., 


BALTIMORE, MD. 





MECHANICAL ENGINEERS AND MACHINISTS. 
INVENTORS OF THE LINOTYPE. 





Milling Machines——y- 
SPEED LATHES, SLIDE RESTS, 
MANDRELS, etc., Adjustable and Solid 


Reamer. 


All Kinds of SPECIAL and AUTO-MACHINERY 
~ Made to Order. 


PRICES AND PARTICULARS ON APPLICATION. 





~~ 














MOSSBERG & GRANVILLE 
; MANUFACTURING CO., 
; PROVIDENCE, R. L, 

$ oh 
MANUFACTURE 

f PLAIN AND 

/ AUTOMATIC 

: DROP PRESSES 





Elevator 
Co., 


The Aibro- Clem 


7th St. 


and 
Glenwood Ave., 
Phila., Pa. 


ot 
> 
Makers of the 


AlbroWorms 


AND 


Worm Gear 


Consumes less power 
and gives better re- 
sults than any other 
system. Proofs cheer- 
fully furnished. 
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Buyers’ Finding List. 
AIR COMPRESSORS. 


Clayton Air Compressor Works, New York. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 


BALLS, STEEL. 


Cleveland Machine Screw Co., Cleveland, O, 


BENDERS. 


Bethlehem Fdy. & Mch.Co.,So. Bethlehem, Pa, 


BICYCLES, 


Pope Mfg. Co., Hartford, Conn. 


BICYCLE TOOLS. 


Baker Bros., ‘Toledo, O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co.. Providence, R. I. 
Geometric Drill Co., New Haven, Conn. 
Hendey Machine Co., Torrington, Conn. 
Kempsmith Machine Tool Co., Milwaukee, 


Wis. 
McCabe, J. J.. New York. 


Mossberg & Granville Mfg. Co., Providence, 
R. I 


Weils Bros. & Co., Greenfield, Mass. 
Woodward & Rogers, Hartford, Conn 
BICYCLE TUBING. 


Pope Tube Co., Hartford, Conn. 


BLOWERS. 


American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Roots Co.. P. H. & F. M., Connersville, Ind. 


BLUE PRINTS. 


Fortune, Robt., Detroit, 


BOILER TUBES. 


National Tube Works, McKeesport, Pa. 


BOLT CUTTERS. 


Acme Machinery Co., Cleveland, O. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Webster & Perks Tool Co., Springfield, O. 


BOOKS. 
Baird & Co... Henry Carey. Philadelphia, Pa 
Griffin & Winters, Chicago, Ill. 
Henley & Co., N. W., New York. 
Wiley & Sons, John, New York. 


BORING AND TURNING MILLS. 


Betts Machine Co., hed am Del. 
Bickford, H.. Lakeport. N. 

Bickford Drill & Tool Co., Fiesinnati, oO. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Niles Tool Works Co., Hamilton 0 

Pond Machi:e Tool Co., Plainfield, N. j. 


BORING MACHINES. 


Beaman & Smith, Providence, R. I. 
Newark Machine Tool Works, Newark, N. J. 


BRASS WORK, SPECIAL. 


Nolte Brass Co., Springfield, O. 


BUSHINGS. 


New Process Raw Hide Co., Syracuse, N. Y. 


CALIPERS. 


Slocomb & Co., J. T., 
CARBORUNDUM WHEELS. 


Carborundum Co., Niagara Falls, N. Y. 


CAMS. 


Mossberg & Granville 
mE 


Mich 


Providence, R. 1. 


Mfg. Co., 


CARBORUNDUM, CLOTH & PAPER. 


Carborundum Co., Niagara Falls, N. Y. 


CASTINGS, BRASS. 


Nolte Brass Co., Springfield, O. 


CASTINGS, ENGINE. 


Mianus Electric Co., Mianus Conn 


CASTINGS, FINISHED. 


Franklin Mfg. Co., H. H 
CASTINGS, MALLEABLE, 

Acme Malleable Iron Works, Buffalo, N. Y. 
CASTINGS, PHOSPHOR BRONZE. 

Nolte Brass Co., Springfield, O 


CASTINGS, STEEL. 
Reliance Steel Castings Co., Ltd., 
Pa 


Ns Be 


, Svracuse, 


CHUCKS, DIE, 


National Chuck Co... 


New York 





Frovidence, 


Pittsburgh, 








Our business is almost 
exclusively the manufac- 
ture of labor-saving and 
cost-reducing Emery 
Wheel Machinery. We 
have one acre of floor 
space in our factory. 
Our line includes ordi- 
nary grinders weighing 
from 10 Ibs. to J} tons, 
Universal,Surface, Face, 
Tool and Knife Grinders. 
Besides these we make 
a big line of specialties. 


With our experience of 
20 years and our unexcell- 
ed facilities, we are pre- 
pared to furnish the high- 
est grade machines and 
deliver them promptly. 





Diamond Machine Zo. 


Providence, R. I., and Chicago, III. 


London: Charles Churchill & Co. 
Paris: Fenwick Freres. 
Corenhagen: V. Lowener. 
Berlin: Schuchardt & Schutte. 








CHUCKS, DRILL. 


Almond. T. R.. Brooklvn, N. Y. 

Morse Twist Drill & Mch. Co., 
Mass 

Pratt Chuck Co., Clayville, N. Y. 

Skinner Chuck Co., New Britain. Conn. 

Trump Bros., Mch. Co., Wilmington, Del. 

Whiton Machine Co., D. E. New London, 
Conn. 


CHUCKS, LATHE. 
Cushman Chuck Co., Hartford, Conn. 
Errington, F. A., New York. 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
Horton & Son Co., E., Windsor Locks, Conn. 
Skinner Chuck Co., New Britain, Conn. 


CLAMPS. 


Le Count, Wm. G., 


CLUTCHES, FRICTION. 


Automatic Friction Clutch Co., Erie, Pa. 


COMPRESSED AIR SHOP TOOLS. 


Clayton Air Compressor Works, New York. 


CONDENSERS.| 


Conover Mfg. Co., New York, 


‘New Bedford, 


So. Norwalk, Conn, 


Lee, Thos., Cincinnati, O. 
COUNTERSHAFTS. 

Builders Iron Foundry, Providence, R. I, 
COUPLINGS. 


American Twist Drill Co., Laconia, N. H. 
Stuart’s Foundry and Machine W orks, kK. Ju 
New Hamburgh, N. Y. 


CRANES. 


Maris Bros.. Philadelphia, Pa 
Pawling & Harnischfeger, Milwaukee, Wis. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


CUT TING-OFF MACHINES. 


Haskell, Geo W., Chicago, III. 
Hurlbut-Rogers Mach.Co., So Sudburv, Masa, 
Newton Mach. Tool Works, Philadelphia, Pa, 


DIES, SCREW-CUT TING. 


Geometric Drill Co., New Haven, Conn. 


DRAWING INSTRUMENTS, ETC. 


Alteneder & Son, Theo., ee. Pa. 
Keuffel & Esser, New York 


DRILLING MACHINES. 


Aurora Tool Works, Aurora, Ind. 

Barnes Co., W. F. & John. Rockford, I1l. 
Bickford Drill & Tool Co., Cincinnati, O 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Dietz, Schumacher & Boye. Cincinnati, O. 
Gng, Wm. E. & Co., Cincinnati, O. 

Gould & Eberhardt, Newark, N. 

Hamiltcn Machine Tool Co. Hamilton, oO. 
Hill, Clarke & Co., Boston, Mass. 

Lodge & Shipley Mcn. Tool Co., Cincinnati, O. 
os & Granville Mfg. Co., Providence, 


Norton & Jones Machine Tool Works, Plaiz- 
ville, Conn. 

Prentice Bros., Worcester. Mass. 

Prentiss Tool & Supply Co.. New York. 

Sibley & Ware, South Bend, Ind. 

Snyder, J. E., Worcester, Mass. 

Stover Novelty Works, Freeport, Ill. 

Timolat, J. G., New York. 


DRILLS, TWIST. 
Cleveland Twist Drill Co., Cleveland, O 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass 
Standard Tool Co., Cleveland, O. 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 
Crocker-W heeler Electric Co., New York 
General Electric Co.. New York 
Northern Electric Mfg. Co., Madison, Wis 


ELECTRIC MACHINERY. 
Bullock Electric Mfg. Co., Cincinnati, O. 
Crocker-Wheeler Electric Co., New York 
Northern Electric Mfg. Co. Madison, Wis. 
Westinghouse Elec. Mfg. Co., Pittsburg, Pa 


ELEVATORS. 


Albro-Clem Elevator Co 
Morse, Williams & Co., 


EMERY WHEELS. 


Diamond Machine Co., Pré 

Hampden Corundum Wheel Co. 
Mass. 

Norton Emery Wheel Co., Worcester, Mass, 

Safety Emery Wheel Co., Springfield, O. 


Philadelphia. Pa. 
Philadelphia, Pa, 


vidence, R. I. 


. brightwood, 
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ENGINES, GAS AND GASOLINE. 
Dayton Gas Engine & Mfg. Co., Dayton, O. 
Mietz & Weiss. New York. 

New Era Iron Works Dayton, O. 

Norman Co., J. J., Chicago, Il, 

Otto Gas Engine Works. Philadelphia, Pa. 

Prouty Co., The, Chicago, III. 

Sprinyfield Gas Engine Co., Springfield. O. 

ber Gas and Gasoline Engine o., Kansa: 

City, Mo. 

Webster Manufacturing Co., Chicago, Il 


ENGINES, STEAM. 


Ames Iron Works. Oswego, N Y 
Forbes & Co., W. D., Hoboken, N. J. 
Frick Co. The. W ay ‘nesboro. Pa 
Greenfield, W G. & G., E. Newark, N. J. 
Norton, W. D, Cincinnati. O 

Toomey, Frank. Philadelphia, Pa. 


FEED WATER HEATERS AND 
PURIFIERS. 


Hoppes Mfg. Co., Springfield, O. 
Taunton Locomotive Mfg. Co., Taunton, Mais 


FITTINGS, PIPE. 


Tight Joint Co., New York 


FORGES. 
Buffalo Forge Co., 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass. 


FURNACES, GAS. 


American Gas Furnace Co., 


GAGES. 


Brown & Sharpe Mfg. Co., Providence. R. I. 

Rogers’ John M., Boat, Gauge & Drill Works, 
Gloucester City, N. ia 

Wyke & Co., J., Kast Boston, Mass. 


GEAR CUTTERS. 


Brainard Milling Machine Co., Boston. Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Vewark, N. J. 

Hill, Clarke & Co, Boston, Mass. 


GEAR CUT TER-CUT TER GRINDERS 
Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MCHS., AUTO. 
Gould & Eberhardt, Newark, N. J. 
GEAR CUTTING MACHINES, 


Brown & Sharpe Mfg. Co.. Providence, R. I. 
Gould & Eberhardt, Newark, N. J 


GEARS. 


Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston. Mass. 
Brown & Sharpe Mfg. Co., Providence, 
Grant Gear Works, Boston Mass 

New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co., T., New York. 


GRAPHITE, LUBRICATING. 
Dixon Crucible Co., Joseph, Jersey City N J 
GRINDING AND POLISHING 
MACHINES 


Buffalo, N. Y. 


New York. 


m. &, 


Builders Iron Foundry Providence, R. I. 
Diamond Machine Co.. Providence, R_ I. 
Hill, Clarke & Co., Boston, Mass 

Webster & Perks Toul Co, Springfield, O. 


GRINDERS, CENTER. 
Barker & Co., William, Cincinnati, O. 
GRINDERS, EMERY. 
Appleton Mfg. Co., Philadelphia, Pa. 
GRINDING MACHINE, CUTTER. 
Cincinnati Milling Machine Co., Cincinnati, O. 
GRINDIN 3 MACHINE, SURFACE, 
Diamond Machine Co, Providence, R. I. 
GRINDING MACHINE, UNIVERSAL. 
Brown & Sharpe Mfg. Co., Providence, R. I 


Cincinnati Milling Machine Co., Cincinnati, O. 
Diamond Machine Co., Providence, R. I 


GRINDSTONES. 


Cleveland, O. 


Cleveland Stone Co., 


HACK SAWS. 


Q. & C Co., Chicago, 111 





iF YOU WANT 


Steam Cocks 


that are made to /ast you want 
**LUNKENHEIMER’S.”” They 
are all with extreme 
care, carefully ground in, and 
fully warranted. They cannot 
be equalled fur service. Try them and be con 
It pays to buy the best. A descriptive 
a thousand and one supe 


made 





vinced,. 
Pocket ¢ 


rior Steam Specialties ; 


‘atalogue of 
gratis. 


THE LUNKENHEIMER CO., 
Headquarters, CINCINNATI, O. 


New York Office, European Store, 
0s 35 Gt. Dover Street, 


Havemeyer Building. London. 





McFADDEN COMPANY, 


& 


PHILADELPHIA, 


No. 722 Arch St.. 





ALMOND 
DRILL CHUCK. 


Sold at all Machinists’ 
@ Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St., 
Brook.yn, N. Y, 






f ——= : P 


‘Ca a 
=== 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


810 Walnut Street, PHILADELPHIA. 


(Our New and Revised Catalogue of Practical and 
Scientific Books, 88 8vo, and our other Catal es 
and Circulars, the w Sole covering every branch of 
Science applied to the Arts, sent free and free of i 
age to pany cae in any part ‘of the world who will f 





EXTRA HEAVY ROUGH 
BRASS UNIONS. 


Ground joint, ball seat, no wash- 
ers or packing required. Good 
stock, well made, guaranteed 
tight, no leaks, thatis what we 
mean by high grade goods. Give 
them atrial and you will use no 
other. Write for discounts. 


NOLTE BRASS CO. 


6 and 7) East Washington St. 
SPRINGFIELD, OHIO, 


Bullock 
Motors 


directly attach to 


Machine Cools. 














HAMMERS. 


Bliss Co., E. W., Brooklyn, N. ¥ 
Bradley Co., Syracuse N.Y 
Hill, Clarke & Co., Boston, Mass 
HANGERS. 
Mfg. Co., Providence 


Mossberg & Granville 
Y 


INDEX CENTERS. 

Cincinnati Milling Machine Co., C 
INVENTIONS PERFECTED. 
rge L. Roby, Alb: Ind 


TACKS, HYDRAULIC. 
New York 


ncinnati, O. 


Ge iny, 


Watson-Stillman Co., 


KEYWAY CUTTERS. 


Baker Bros., Toledo, O. 
Mitts & Merrill, Saginaw, 


LATHES (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford, [CL 
Bement, Miles & Co., Philadelphia, Pa. 
Blaisdell & Co., P.. Worcester, Mass. 
Bradford Mili Co., The. Cincinnati, O 
Bullard Machine Tool Co., Bridgeport. Conn 
Dietz, Schumacher & Boye, Cincinaati, © 
Fifield Tool ¢ o. Lowell Mass 

fitchbure Machine Works, Fitchburg. Mass. 
Flather & C Nashua, N. H 

Hamilton Ma ne Toc Hamilton, O 
Harrington & Son Co., E., Philadelphia, Pa, 
Hendey Machine Vo., Torrington, Vonn 

Hill, Clarke & Co.. Boston, Mass. 

Jones & Lamson Mach. Co., Springfield, Vt. 
ve Blond, R. K., Cincinnati, O 
Lodge & Shipley Mch. Tool Co 
McCabe, J.) New York. 
New Haven Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co,. New York 

Pond Machine Tool Co , Plainfield, N. J 


Mich 


1 Co.. 


, Cincinnati, O 


Prat & Whitney Co., Hartrord, Vona 
Prentiss Tool & Supply Co., New York 
need Co., F. E., Worcester, Mass. 


Sebastian Lathe Co., Cincinnati, O. 
Seneca Falls Mfg. Co., Seneca Falls, N. ¥ 
Warner & Swasey, Cleveland, O. 


LUBRICA TORS. 


Lunkenheimer Co., Cincinnati, O. 


MACHINERY AGENTS. 


De Fries & Co., Dusseldorf, 
Krafft, R., Berlin, Germany 


MACHINE TOOLS. 


Brown & Sharpe Mfg. Co., Providence, R. 1 
De Fries & Co., Dusseldorf. Germany. 
Fitchburg Machine Works, Fitcnpur: Mars 
Newton Mch. Tool Works, Philadel ’.s Pa. 
Pond Machine Tool Co., Plainfield, 

Sellers & Co., Inc., Wm.. P hiladelphia, « 
Whitney Mig Co., Hartford, Conn. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Besly & Co., Chas. H., 


MILLING CUTTERS. 


Brown & Sharpe Mfg. Co., Providence, R, 1. 

Cincinnati Milling Machine Co., Cincinnati, O, 

Er‘andsen, J... New York. 

Ingersoll Milling Machine Co., Rockford, Hil, 

neinecker, E., Chemnitz-Gablenz, Ger- 
many. 

Starrett Co., L. S 


MILLING MACHINES. 


Beaman & Smith, Providence, R. I 

Brainard Milling Machine Co., Boston, Mase 

Brown & Sharpe Mfg. Co., Providence, R. I. 

. ncinnati Milling Machine Co., Cincinnati, O, 
Slough R. M., lg w Haven, Conn. 

omee Co., D.. Hoboken, N. J. 

Garvin olen Co., New York 


Germany. 


Chicago, Il. 


, Athol, Mass, 


Hill, Clarke & Co., Boston, Mass 

Ingersoll be lling Machine Co., Rockford, IN. 

Kempsmith Mch. Tool Co., Milwaukee, Wis. 

Mornonths aler & Co., Ott., Baltimore. Md 

Morse Twist Drill *M Co., New Bedford, 
Mass 

Moss g & Gran Mfg. Co., Providence, 
R. | 

Pond Ma ne Tool ¢ , Plainfield, N. J 


need Co., F. E., Worceste:, Mass. 


MOLDING MACHINES. 


Tabor Mfg. Co., Elizabeth, N. J. 


MOTORS, ELECTRIC, 


Bullock, Ele Mfg, ¢ Cincinnati, O 
~rocker-Wheeler Electric Co., New 3 ork 
Nallett & Co., Thos. H. Philadelrhia Pa, 
Norther ectri fg. ( Madison, Wis. 
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OIL CUPS. re ae itv. New York 
. " a2 : P . olumbia niversity. ew or 
Lunkenheimer Co., Cincinnati, O. Fin ished Casti ngs institute tor Home Study of Engineering, 
Cleveland, O. 
PACKING. Inte1 national Correspondence Schools, Scra - 


Peerless Rubber Mfg. Co., New York 


PATENT ATTORNEYS. 


Dodge, Phil. T., Washington, D.C, 
Dyer & Driscoll, New York. 


PATTERN MAKERS’ MACHINERY. 


Baker Bros., Toledo, O. 
Whitney, Baxter D., Winchendon, Mass. 


PERFORATED METALS. 
Harrington & King Perforating Co., The, 
Chicago, Ill 


PHOSPHOR BRONZE. 


Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES. 
Armstrong Mfg. Co., Bridgeport. Conn 
Bignall & Keeler Mfg. Co., Edwardsville, 
Curtis & Curtis, Bridgeport, Conn. 
Saunders’ Sons, L., Yonkers. N. x 


PIPE, WROUGHT. 


National Tube Works, McKeesport, Pa 


PLANERS. 


Bement, Miles & Co., 
vetrick & Dae ee.’ Mach Covo., 
Gray Co., A . Cincinnati, Oo. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co.. Boston, Mass. 
McCabe, J]. J.. New York 

Niles Too! Works Co., Hamilton, O 
Niles Tool Works Co. New York. 

Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co., Harttord, Conn. 
Prentiss Tool & Supply Co., New York. 
Whitcomb Mfg. Co.. W orcester, Mass. 


POLISHING WHEELS. 


Diamond Machine Co., Providence, 


PRESSES, DIES, ETC. 
Riiss Co., E. W., Brooklyn, N. 
Mossberg & Gri inville Mfg. be 


I1l 


Philadelphia, Pa. 
saitimoce. Md. 


R. I. 


Providence 


mR. f. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, 


PRESSES, HYDRAULIC. 


Watson & Stillman Co., New York. 


PULLEY BLOCKS. 


Gebr. Bolzani, Berlin, Germany. 


PUNCHES AND SHEARS. 


Hilles & Jones Co., Wilmington, Del. 
Long & Allstatter Co., Hamilton, O 


PUNCHES, HYDRAULIC. 


Watson & Stillman Co., New York. 


RACK CUTTING ATTACHMENT. 


Cincinnati Milling Mach. Co., Cincinnati, O. 


RAW HIDE. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shultz Belting Co., St. Louis, Mo, 


REAMERS. 
Mergenthaler & Co., Ott., Baltimore, Md 
Morse Twist Drill & Mch. Co., New Bedford, 
Mass. 


ROLLER BEARINGS. 
Mossberg & Granville Mfg. Co., Providence, 
Hyatt Roller Bearing Co., Newark, N. J. 


ROLLING MILLS. 


Mossberg & Granville Mfg. Co., Providence. 
R. I 


ROPE, WIRE. 


Trenton Iron Co., 
RUBBER GOODS. 


Peerless Rubber Mfg. Co., 


RULES. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
SAWS, HACK. 
Q. & C. Co., Chicago, Ill. 


SAWING MACHINES, METAL. 


Q. & C. Co., Chicago, Ill. 


Trenton, NJ. 


New York. 


[CAST FINISHED) 
Get Circular of this wonderful metal work. 


H.H.Franklin Mfg. Co., Franklin St..Syracuse.N.Y. 
—_ mn —= 
MOSSBERG & GRANVILLE 


MANUFACTURING CO., 
PROVIDENCE, R. I, 


ra) 


MANUFACTURE 


ROLLER BEARING 


HANGERS 
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sees BLUE PRINT =e 
A,’”’ consist- - STANDARDS Sheets—now 
ing of Fifty ready. 
Sheets. Five 6‘ "Robt. Fortune, 
Sheets issued 267 24th S > 
each week. EACH. ater Mich. 





KEUFFEL & ESSER Co. 


NEW YORK. 
127 Fuiton and 42 Ann Streets. 
Branches ¢ 
111 Madison Street, CHICAGO, 
708 Locust Street, ST, LOUIS. 
Drawing Materials & Surveying Instruments. 


Write for Keuffel & Esser Co.’s Catalogue of 1897, 28th Edition, 
424 Pages, the most complete and reliable catalogue, representing the 
a 3 est and most complete sto: k in this line. 

r goods are warranted to bein all cases exactly as described in 
our catalogue, and the selection there offered is made with intimate 
knowledge of the subject. 

We mate or control most of the goods we offer, which are different 
from, and superior to other goods, and the same makes and kinds are 
not obtainable otherwise than through us, 


E. W. BLISS CO. 


1 Adams Street, Brooklyn, N. Y. 
Chicago, 96 W. Washington St. 


BICYCLE, 
ww ELECTRICAL 


SHEET METAL 
TOOLS 









Write for Catalogue of 


PRESSES 


~~. = —~ DIES AND 
- we SPECIAL MACHINERY. 


OWNERS OF 





THE STILES & PARKER PRESS CO. 





ton, Pa 
Purdue University, La Fayette, Ind. 
Worcester Poly. Institute, Worce ter, Mass. 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, Ill. 


SCREW MACHINES (see Turret Lathes). 
SCREWS, MACHINE. 


Cincinnati Screw and Tap Co., Cincinnati, O. 
Worcester Machine Screw Co., Worcester 
Mass 


SHAPERS. 


Bement, Miles & Co.. 

Davis & Egan Machine Too! Lo., 
nati, O 

Gould & Eberhardt. Newark. N J 

Hendey Machine Co.. Torrington, Conn. 

Hill, Clark ? Co., Bostor, Mass 


Philadelphia, Pa 
ane, Cir. in- 


McCabe, J. J.. New York 
Prau & W Tends Co., Hartford, Conn. 
SHEARS, 


Bethlehem Fdy. & Machine Co., South Bet - 
lehem., Pa. 


STAMPS, STEEL. 


Sackmann, F. A., Cleveland, O 
STEAM BOILER INSURANCE. 


Hartford Steam Boiler Ins. & Insp. Co., 
ford, Conn. 


STEEL. 


Crescent Stee! Co.. Pittsourg. Pa, 

Jessop & Son., Wm., New York 

Jones & Co, B M, Boston, Ma-s, 

Pratt & Inman, Worcester, Mass. 
TAPPING ATTACHMENT. 

Errington, F A. New York 

Union Tire Co., Plainfield, N J. 
TAPS AND DIES. 


McFadden Co., Philadelphia, Po. 

Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield. Mass. 


TOOL CATALOGUE, 


Strelinger & Co., Chas, A., Detroit, Mich. 


TOOL GRINDERS. 


Gisholt Machine Co. 


TOOL HOLDERS. 
Gould & Eberhardt, Newark, N. J. 


TOOLS, MECHANICAL, FINE. 
Brown & Sharpe Mfg. Co., Providence, 
Standard Too! Co., Athol. Mass. 
Sawyer Tool Co., Athol. Mass. 
Starrett Co., L.S., Athol, Mass, 


TURRET LATHES (Screw Machines). 


Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Providence, R. IL. 
Bullard Machine Tool Co., Bridgeport. Conn.. 
Cleveland Machine Screw Co., Cleveland, O. 
Garvin Machine Co., New York. 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Springfielc, Vt. 
Lodge & Shipley Mch. a Co... C incinnati, Ow 
Pearson Machine Co., Chicago, 111. 

Warner & Swasey, Clevelana, O 


VALVES. 


Jenkins Bros., New York. 


WATER MOTORS. 


Backus Water Movor Co.. Newark, N. J. 
WIRE, IRON AND STEEL. 


Trenton Iron Co, Trenton, N, J. 


WIRE MACHINERY. 


Goodyear, 8S. W.. Warerbury, Conn. 
Mossberg & Granville Mfg. Co., Providence, 
R. 1. 


WOODWORKING MACHINERY. 


Bentel & Margedant Co., The, Hamilten, O. 
J. A. Fay & Egan Co.. Cincinnat:, O 
Whitney, Baxter D., Winchendon, Mass. 


WORM GEARS. 


Albro-Clem Fievator Co, 


Hart- 


Madison, Wis. 


R.h.. 


Philadelphia, Pa 


Morse, Williatns & Co., Philadelphia, Pa 
WRENCHES. 
Bemis & Call Hardware & Tool Co., Spring- 
field, Mass 
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UNIONS, 


PATENTED 


NOV.3.1891 
SETroNaL RAINBOW. GASH 





HAND HOLES, 5 







Fac-Simile of a 6-In. Section of Eclipse 
Gasket, showing Name and 
Trade-Mark imbedded. 





AND . q 
~ Patented and manufactured exclusively by 
MAN. HOLES PEERLESS RUBBER MFG. CO., 1c Warren St., NEW YORK. 
e 16-24 Woodward Ave., Detrorr, Mich. 202-210 South Water St., Carcaao, ILL. 
co ———— _ * a s Pee CCR eee eee eee eee eee eee \ 


DIETZ, 
SCHUMACHER & BOYE, 
LATEST IMPROVED ENGINE 

LATHES, 


CINCINNATI, OHIO. 





THIS CUT SHOWS 26 INCH LATHE. 
e 





ol the work 
of sliesimniatl 
ing the 


» any peat and without 


danger casting by strap 


pressure, 


A Time Saver. LEVELING JACKS or agjestan or Adjustable Blocking. 
mame on ae 
Waa THE NEWARK MACHINE TOOL WORKS, 
| NEWARK, N. J. 


Fitchburg Mach. Wks. 

FITCHBURG, 
MASS. 

Ay were 2 Screw Press. 


We make 
ranging from ® to 


| f Water —_ Tool Grinder — 


Has no pumps, no valves. No piping re 

quired to supply it with water, Always 

ready for use, Simplest in construction, 
most efficient in operation, 


SEND FOR CATALOGUE. 
¢ 


W. F. & JOHN BARNES COMPANY, 
1995 Ruby Street, ROCKFORD, Ill. 


CHAS. CHURCHILL & CO., English Agents. LONDON, E. C 


oy & C MOTORS FOR FACTORIES. 


Complete Installations. 
THE C &£& C ELECTRIC CO. 


Electrical Engineers and Contractors, 


143 Liberty Street, New York. 


of spring 








AND OTHER 
METAL-WORKING TOOLS 


Catalog E? 













three sizes of Screw Press, 
5 tons capacity, 








Write for 
Particulars. 


| 63 Oliver Street, Boston, Mass. 
633 Arch Street, Philadelphia, Pa. 
' 630 Equitable Building, Atlanta, Ga. 


Branch Offices: 


an be set rapidly, 





: MOSSBERG & GRANVILLE: 
MANUFACTURING CO., : 


PROVIDENCE, R. I, 
oh 
MANUFACTURE 


SENSITIVE. 
DRILLS 


Py lvlelaiel 
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BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels. 
HUGO BILGRAM, 
Machinist, 
440 N. 12th St., Phila., Pa. 


PATENT your IDEAS! 


The simplest ideas if properly patented will 
frequently yield large profits 


PHIL. T. DODGE, Patent Attorney. 


U.S. and Foreign Patents. Trade- marks, etc. 
LOAN AND TRUST BUILDING, WASHINGTON, D.C. 











COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 


— J.T.SLOCOMB&C0..-— 
PROVIDENCE,R.1I. U.S.A, 


/ R. K. ‘LEBLOND, ) “a 
Ma a rer 
. eMachine Tools, 


Second & Plum Sts. 
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WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY, 


PITTSBURG, PA. 


We make the Most Complete Electric Equipments for Factories, Mills and Machine Shops. 


NEW YORK, 120 Broadway. 
BOSTON, Exchange Building. 
BUFFAL O, No. 8, Erie County Bank Building. 
CHARL OTTE, N, C., 36-38 College Street. 


CHICAGO, New York Life Building. 
PHILADELPHIA, Girard Building. 
PITTSBURG, Westinghouse Building. 
ATLANTA, GA., Equitable Building. 


ST. LOU > American Cx ntral Building. 


SAN FRANCISCU, Mills Building 
Sy R. ACUSE, N. Y., Bastable Building 
TACOMA, WASH., 102 South Tenth Street. 


WESTINGHOUSE ELECTRIC COMPANY, Ltd., 32 Victoria Street, London, S. W., England. 


Ahearn and Soper, OTTAWA, CANADA, 


For CANADA address: 
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BOOK DEPARTMENT. 


This department has been opened for the convenience of our readers. ‘The books here listed are recommended by our editors as being goods 


the date of publication, author, size and number of 
on C.O. D. orders, Cash must accompany order, 


a 


are given, We cannot send books for examination, charg 
i - postage to any part of the Universal Postal Union. No books 


e them to book account or 


Address, AMERICAN MACHINIST PUBLISHING CO., 256 Broadway, New York. 








Strength of Materials and Structures. Sir J. 
Anderson, C. E. An excellent book for mechanics 
who wish to know something of the properties of 
materials out of which machines are constructed. 
It also treats on thestrength of beams, girders, gear- 
ing columns, cranes, roof trusses, riveted struc- 
tures, boilers, pipes, etc. Easily understood, 
@4 x 64-inch pages; 66illustrations............. $ 


Practical Mechanics. John Perry, M. E. One 
ef the best books on the science of mechanics and 
machinery. Especially for non-mathematical read- 
ers. 256 4x 64-inch pages; 148 illustrations. . $1.50 


The Mechanics of Machinery. Alex. B. W. 
Kennedy. A standard and excellent authority on 
the problems involved in scientific machine design. 
Useful to all students of machinery, but requiring 
some knowledge of mathematics to be fully 
understood. 652 444x7-inch pages; 874 illustra- 
SN 5a00440bbscecenen ce $3.50 


Elementary Manual on Steam and the Steam 
Bagine. Andrew Jamieson. Intended especially 
for beginners in the science of steam engineering. 
Contains problems to be worked out by the stu- 


eran 8s eee eee ereersees 


dent, and is a helpful book. 252 44¢x7'4-inch 
pages; numerous illustrations.. ...... ......$1.40 
Heat a Mode of Motion. Tyndall. The best 


known work on the nature and phenomena con- 
nected with heat, and one which no one who de- 
sires to understand the subject can afford to miss 
reading. Interesting and instructive. 591 5 x 744 
in. pages; 125 illustrations ..... ......++..... $2.50 

Pumping Machinery. Wm. M. Barr. 1893. A 
practical hand book on construction and manage- 
ment of steam and other power pumping machines. 
Written by a man thoroughly conversant with the 
subject, and a book well adapted for the use of 
practical men. 447544 x 9in. pages.......... $5.00 


A Practical Treatise on Gearing. Brown & 
Sharpe. 1896. Devoted to the shop side of the con- 
struction of gearing. Its source is sufficient recom. 
mendation. 156 6 x 9-in pages; 67 illustrations..$1.00 


A Manual of Marine Engineering. A. E. Seaton. 
1895. One of the best treatises on steam engine 
design. Devoted especially to marine engines, but 
large portions are equally adapted to stationary 
practice. Most of its rules are in algebraic signs 
and some knowledge of algebra is essential to its 
uso. 585 5144 x 814 in. pages; 144 illustrations... $6.00 


The Elements of Machine Design. W. C. Unwin. 
The Standard all around treatise on machine design. 
Contains considerable algebra, but most of its 
matter is useful to one not understanding algebra. 

Part I. General Machinery. 459 444 x 634 in. pages ; 
IID. « sa vceernebtesesdscsascnede $2.00 

Part II. Steam Engine. 291 414 x 634 in. Pages ; 


SR a cavececstncsccesSdsevecteesces 1.50 

Slide Valve Gears. F. A. Halsey. 1890. Full 
of diagrams but no mathematics. akes the slide 
valve as plain as words can do it. 1355 x 7% in. 
Ee i eee $1.50 


Link and Valve Motions. W. 8. Auchincloss. 
1691. A work that has been standard fora quarter 
of a century, especially on link motions. Newly re- 
vised. 138 oh x 8% in. pages; 52 illustrations..$2.00 


eee Fig samaelh Treatise on their Construc- 
mand Use. Brown & Sharpe Mfg. Co. 1896. This 
book has been recently revised and its scope ex- 
tended. It is simply indispensable to the mechanic 
who does or who wishes to use the milling ma- 
chine intelligently. 246 6x9-inch pages; 81 illus- 

SG ica eaeae Sansievenisantoummnrdttoa $1.25 


Ways and Means. For metal workers, model 
makers, watch and tool makers, jewelers, drafts- 
men, etc. This book is written by our correspond- 
ent, A. H. Cleaves, and in it will be found illustra- 
tions and descriptions of many approved devices 
which are used in watch factories and other shops 
to facilitate tool making and other manufacturing 
operations. Very many things will be found in it 
of great value to every machinist, tool maker and 
draftsman. 158 444 x 7-inch pages; 126 illustrations. 
Price. .. ; 1.00 


The Mechanical Engineer’s Pocket Book. Wm. 
aent. 1895. The latest and only American Mechan- 
feal Engineer's Pocket Book. 10874 x 644in. pages ; 
168 illustrations. . 5.00 


A T-eatise on Steam Boilers, their Strength, 
Construction and Economical Working. Robert 
Wilson. 1889. A standard English work, with ad- 
ditions giving American practice by J. T. Flather. 
A thoroughly practice! book. 487 444 x 7-inch pages; 
BOS TIMSCPACIONS. 2.0.00 000. ccccscee aemeweks $2.50 

A Practical Treatise on the Steam Engine. 


Arthur Rigg. 1888. An excellent treatise on the 
construction of the steam engine. Contains a few 


simple formulas. Expensive but worth the money. 
812 844 x 11 in. pages; 200 illustrations and 91 full 
I Pc ckeciccccons savcnenees eovccccces 


$10.00 


Motive Powers and their Practical Selection. 
Reginald Bolton, New York. 1895. Treats of all 
the various means of obtaining or developing 
power, men, animals, wind, water, gas, steam, 
etc., with numerous tables of costs of operation 
and other general information. 267 pages, 5x 734 
RR SE Te .$2.2 

Odontics—A Complete Treatise on the Teeth of 
Gears. Geo. B Grant. 1891. Originally written 
forthe American Machinist, and a superior treatise 
on the theory of gear teeth. No mathematics but 
lots of hard thinking. 1036 x9 in. pages; 169 illus- 
Ds acnspetdescniaenaconctdesessedenetas $1.00 


A Catechism of the Steam Engine. John Bourne. 
1886. One of the very best beginners’ books on the 
steam engine that has ever been written. Question 
EE Goo opi crpadecsoemiens: cnawe $2.00 


Indicator Practice and Steam Engine Economy. 
F. F. Hemenway. 1890. Thoroughly practical and 
useful. Gives much information on the action of 
steam in the steam cylinder and in language which 
anybody can understand who willtry. 184 5x7, 
inch pages; 45 illustrations. ........... .§2.00 


Extracts from Chordal’s Letters to the ‘‘Ameri- 
can Machinist.’’ 1889. No mechanical writings 
‘ever attracted the attention of these famous let- 
ters. Every machinist should own a copy. He 
reads it through twice a year and finds it new 
every time. Begin anywhere and read either way. 
396 544 x 7%-inch pages $2.00 


A Library of Steam Engineering. Fehrenbatch, 
1895. Illustrates and explains every kind of steam 
engine, stationary, locomotive and marine. 
Has chapters on the mathematics of steam en- 
gineering, covering all possible points, but in plain 
figures. Can be understowd by any mun with a 
common school education. A whole library of 
steam engineering. 800 644 x 9% in. puges ...$5.00 


Metal Coioring and Bronzing. By Arthur H. 
Hiorus. 1892. This is the best book we know of 
on the subject indicated by its title. It is a record 
of actual experiments and practice by its author 
and a colleague, T. J. Baker, and is a thoroughly 
practical work. 336 44% x 7-inch pages; cloth.$1.50 


Modern Locomotive Construction. Ilustrated. 
Meyer. 1892. Tells how to design, figure out and 
make every part of a locomotive. A work of 
reference, especially valuable to draughtsmen and 
those in charge of building and repairs. Large 
and elaborate. 658 9x 14in. pages.......... $10.00 


A Practical Treatise on the Otto Cycle Gas En- 
gine. Wm. Norris. 1896. An excellent treatise 
on the construction of the gas engiue. Very lit- 
tle theory or mathematics. Full of working 


drawings. 260 6 x 9-inch pages and 207 illustra- 
 wisinese sn AiWasbicnd+ Vebecbuneacew onan $3.00 
Hand Book of Practical Mechanics. Chas. H. 


Saunders. This book is designed especially for 
use in the shop and drafting-room, and contains 
very many rules, tables and simple formule for the 
solution of such practical problems as are con- 
stantly coming up in the shop. It contains much 
valuable information for shop men, and is an 
excellent book for the shop. 116 644x4-inch 
Po ctsubibenbeeindietess cncccess s00eeaes $1.00 


The Modern Machinist. Usher. 1895. A prac- 
tical treatise on modern machine shop methods. 
Illustrated by 257 engravings. Does not contain 
descriptions of machine tools, but of special tools 
and appliances, methods and plans of doing work 
with them. The book is one that every mechanio 
should have. 822 434x7%4 in. pages. ........ $2.50 


Press Working of [etals, Oberlin Smith. 1896. A 
book which comprises about all the literature on 
this subject. Written in an interesting and in- 
structive style, and should be inthe hands of all 
who have to do with such work. 276514 x 83-inch 
pages; 431 illustrations; cloth binding....... $3.00 


Machine Shop Arithmetic. Colvin & Cheney. 
1896. Plain rules —— shop men how to calcnu- 
late speed of pulleys and gearing, how to figure 
the gears for screw cutting, and giving a t 
many facts about tools which every mochante 
ought to understand............... eecee goc. 


Practical Management of Engines and Boilers, 
Wm. Barnet Le Van. 1897. A practical book by a 
practical man. Attends to business all the way 
through. Tells the stationary engineer and fire- 


man just the things they want to know. 267 
61% x 444 pages, 49 engravings................. $2.00 
Inventional Geometry. An ideal book for 


self-instruction. A series of problems are given 
without the least hint as to their:solution, but so 
progressive that the student is drawn along until 
he finally invents or discovers for himself many of 
the important and practical principles of geom- 





Practice and Theory of the Injector. Kneass. 
1894. The ba | complete work on the injector yet 
published. All about all kinds of injectors. 188 
SU EE cccsecs §  wanctesvocescvessnee $1.5 


Simple Lessons in Drawing, for the Shop. Rey- 
nolds, 1898. Twelve lessons that can be done with 
a $10.00set of instruments. The rudiments of draw- 
ing in the best form. 83 4x64in. pages ..... 50¢. 


Boiler Making for Boiler Makers. W. H. Ford. 
1888. A practical treatise on the shop processes of 
boiler making. 233 4 x 544 in. pages; 1% } ae 
+++. $1-00 


A Manual of Machine Construction, for En- 
gineers, Draughtsmen and Students. John 
Richards. 1839. An extremely useful book for 
the drawing table. Contains many tabulated di- 
mensions of those details of machinery which are 
of frequent occurrence, and many suggestions 
derived from the author’s wide experience. 158 
534 x 10144 in. pages. 91 illustrations and many use- 
ful tables...... $5.00 


Compressed Air ; Practical Information Upon Air 
Compression and the Transmission and Applica- 
tion of Compressed Air. Frank Richards. 1898. 
About the only bock in print that supplies the infor- 
mation on this important subject that so many 
are in search of. A practical book without mathe- 
matical ornamentation. 195 5x74 in. pages. 2% 
illustrations and diagrams, with many usefal 
tables $1.50 


lechanical Drawing. A. K. Cross, 1895. A good 
book for evening classes in drawing or for any one 
who wants to goitalone. A liberalsupply of prac- 
ticalexamples. 197 pages, 544xS8in....... 1,00 


The Steam Engine. Geo. C. V. Holmes. 1895. 
An excellent English treatise on the construction 
of the steam engine. Rules for proportions are 
given in algebraic signs. 528 444 x 634-inch pages; 
Be BI a deccccccwoscsccwusecsosouness $2.00 


Catechism of the Locomotive. Forney. 1890. 
Enlarged. Illustrated. 50,000 seld. Every begin- 
ner wants it, and every locomotive engineman 
ought to haveit. 800 534 x8 in. pages. ...... $3.50 


How to Save lloney in Railroad Blacksmith 
Shops by the Use of Bulldozer and Helve Ham- 
mer. Reynolds. 40 illustrations of dies and 
work. Very valuable to shop manager and fore- 
man blacksmiths. 20 6x9in. pages...... ..... asc. 


Steel—A [anual for Steel Users. Wm. Metcalf. 
1896. This is an excellent opt peastions book, and 
will be found especially well adapted to help those 
who must select and buy or forge, temper and use 
tool steel. Based on the experience of one of the 
highest authorities on steel. 169 434 x 714-inch 
pages; Illustrated; cloth binding...... ances 2.00 


Machinery Pattern Making. P.S. Dingey. 189%. 
Most of the matter in this book first appeared in the 
AMERICAN Macuinist, but has been revised and 
additional itemsincluded. It is based on practical 
ee by the author. Few — make 
will fail to find useful points in it, and most 
them will find it very useful. 110 434 x 74-inch 
pages; 170 illustrations; cloth binding........ $2.50 


Theoretical Mechanics. J. Edw. Taylor. An in- 
troduction to the study of theoretical mechanics. 
Clear, easily understood. Good book fer begin- 
ners. Numerous problems to be worked out. 264 
44% x 74-inch pages............... cakaees Sauer $1.00 


A Text Book of Free-hand Lettering. Frank 
T. Daniels. 1895. A sensible book on lettering 
with instructions that will — areal help. 384 
534 x 714-in. pages and 13 full-page plates...... 75c- 


Elements of Mechanical Drawing. Gardner C. 
Anthony. 1895. An excellent book covering pro- 
jections, intersections of surfaces and other geo- 
metrical problems. 98 554 x 7%-in. pages and 32 
TIPO PUNOB c cccccccccccseves ccccvescoocces $1.50 


A Text Book of Machine Drawing. Gardner 
C. Anthony. 1896. A book on machine drawin 
pure and simple. The samples are practical an 
good. 50 534 x Twin. pages and 16 full-page 
DRtckctnelineess <ansesueeden setae cseees $1.20 


The above three books form a technical draw- 
ing series. The beginner should have all three, 
unless he is already a fair letterer, in which case 
the first one may be omitted. 


Gas, Gasoline and O# Vapor Engines. G. D. 
Hiscox. A new book with fullest up to-date infor 
mation onthe theory and construction of all styles 
of these engines.......... - ete coeess. G2 50 


Intermittent Gears, by the Boston Gear Works. 
Contains many forms of intermittently acting gears 
as well as lobed wheels and other unusual con- 
structions. 35 6 x 9 inch pages, fully illustrated 
PGs vcd 50890800 osceses 0508 -cvcvetenseseees 50¢. 
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— 819 . ——*| Double Revolving Circular Saw, 
MOSSBERG & GRANVILLE Plane Tales From Whitney 


MANUFACTURING CO., 
PROVIDENCE, R. I., 
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SIXTH TALE. SSS ad —> 
Handy adjustment of caps on cutter-head ™ — mG - 
boxes. Hours are wasted on other planers in ~ 
capean a "B.A i on minute "AMM | | For Prices and Particulars ofthis, or other 
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Baxter D. Whitney, PATTERN MAKERS’ MACHINERY 


WINCHENDON, MASS. Address J. A. FAY & CO., 
e o | ¢——_-____-¢ @ | 293-313 W. FRONT STREET, CINCINNATI, O. 


GISHOLT Are designed for heavy work and are guaranteed to save time and | 


money on castings and forgings of good size, producing duplicate 
TURRET parts, where only a few are made. 


LATHES GISHOLT MACHINE CO., Madison, Wis. 


SCREW MACHINES ao 
TURRET MACHINERY. 
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BARDONS & OLIVER’S No. 2 SCREW MACHINE. 


A GREAT VARIETY OF STYLES AND SIZES IN STOCK. 


HILL, CLARKE & CO., 


156 Oliver Street, BOSTON, MASS., U. S. A. 14 South Canal Street, CHICAGO, ILLS. 





CATALOG ON REQUEST. 
TCH 00 821 STATE STREET, 
se ERIE, PA.—-—— 
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Labor Saving Machinery. 


Latest Types of Machine Tools 
For All Classes of Work. 


PATTERNS FOR OVER 300 DIFFERENT MACHINES. 





THE NILES TOOL WORKS CO., su te*omo. 


Branches : New York, Philadelphia, Boston, "4 Pittsburgh. _ 
English Branch, 39 Victoria St., London, S. W. 


ee 


Works: 









HILL, CLARKE & CO., 14 South Canal St., Chicago, Ill. 
STRONG, CARLISLE & TURNEY CO., 193 Bank St , Cleveland, O 
E. A. KINSEY & CO., 33! West Fou: th St., Cincinnati, O. 

THOS, K. CAREY & BROS. CO., 26 Light St., Baltimore, Md, 

J. J. McCABE, 14 Dev St., New York City. 

PACIFIC TOOL & SUPPLY CO., 102 First St., San Francisco, Cal, 
SCHUCHARDT & SCHUTTE, Berlin, Vienna and B-ussels. 

CHAS. CHURCHILL & CO., Ltd., London and Birmingham, England. 


These Machines 
are B0ic 

by the following 
Agents: 





That you can take the HEAVIEST CUTS AT THE HIGHEST 
RATE OF SPEED by having your tools aceurately 


ground by our 


Universal Tool Grinders ? 


The No 
inches by 2 inches 
As suvers of time and money these machines are unrivaled. 


Man his Os Sui. PHILADELPHIA. 


Do 
You 
Know 


1 machine will grind and shape tools with shanks up to 2% 
The No. 2 will take tools up to 2 inches by 146 inches, 





intended for Long and Heavy Cuts. 


HORIZONTAL SPINDLE MILLING MACHINE. 










THE TABLE is /4 in. wide, & ft. long, surrounded 
by a trough to collect lubricant. 


THE SPINDLE runs in bronze bearings 45s in. in 
diameter, 5's in. long, driven by a 3'2-in. belt, 
over a 20-in. pulley geared 6 to J. 

CAPACITY between uprights, 19 in. Top of table to 
center of spindle, greatest 20 in., least 3in. Can 
use cutters 8'2 in. diameter. Weight, 8000 Ibs. 


* ¢ @ 


BEAMAN & SMITH, Providence, R. I. 








EXPORT TRADE 
A SPECIALTY. 


CLAYTON ARs 


ST. LOUIS, MO. 








— CHAPRESSOR WoRKS 


CATALOGUE 26 Grtiandtst. NEW YORK. 





24 in. Extension Base Shaper. 








’ Se WHEELS 
” E TRIPLE QUICK”’’ STROKE, Gives 100 per GEAR 
poust more Teles per minute than any ao CUTTING 
Shaper made 
Write for our '97 Shaper Catalog. Grant Gear Works, 
South 11th Stree 
GOULD & EBERHARDT, 125 South 1th Street, 
Newark, New JERSEY, U.S.A. 6 Portland Street, 
Jou Lane & Sons, Johnstone, Scotland. OSTON. 
Fore'gn { & we wat pt & Sc HK a1, Berlin, Vienna, Brussels. 86 Senece PEE 
Agents: * G. Koxpren & Co., Moscow, Russia. Shaper Agen‘s. % 
( Wars, Cuitp & Bensy, Vienna, Aus. Shaper Agents. Send for Catalog. 
















The Flat Turret Lathe 
Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 

o 
Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. 

Representative for Germany, Switzerland, Austria-Hungary, Russia, 


Holland and Belgium : M. KOYEMANN, Charlottenstrasse, 11%, 
Dusseldorf, Germany. 


England: HENRY KELLEY & CO., 26 Pall Mall, Manchester. 
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Machinery Co. 














CLEVELAND, 0. 


MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. += 
ALSO SEPARATE 
HEADS AND DIES. 





SET~N» CAP SCREWS 


PINCINNATI SCREW &TAP (p 


STANDARD 2"° SPECIALS. 
CINCINNATI,O.,U.S.A. 


FOR ENGINES Ano MACHINERY. 








PAWLING & HARNISCHFEGER, 
163 Clinton Street, MILWAUKIE, WIS. 








MANUFACTURERS OF 
Twist Drills, Reamers and Taps 
« SEARDARD THOR OT 
CLEVELAND, OHIO. 
Spring Cotters and Flat Spring Keys. 
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A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


VOLUME 20. 


American and Other Machinery 
Abroad.— VIL. 
(Editorial Correspondence.) 
SOME USE OF THE SLIDE REST. 

In going about among British work- 
shops, I have been more and more 
strongly impressed by the difference be- 
tween their practice and ours in respect 
to lathe work, and especially in the use of 
the slide rest. When an Englishman 
speaks of a lathe rest he means the same 
thing that we mean when we say “com- 
pound rest,” because there is practically 
no other kind of rest used here. To show 
what they expect of it, I may describe 
a few jobs of boring I saw being done 
with it. 

One man was boring a cast-iron tube 
or column, which formed part of a ma- 
chine. The bore was about 4 inches 
diameter, and seemed to be in hard iron. 
It had been cored, and the cut to be re- 
moved was about % inch deep, on the 
average, though it varied somewhat, as is 
usual with cored holes. He was using a 
boring bar for this job, which was round 
for most of its length, but square at the 
back end, and was clamped to the rest, the 
same as atool. The boring bar projected 
from the rest 31% to 4 feet, and carried at 
its outer end a double-ended cutter, which, 
however, was at times taking the cut at 
one end only, owing to the aforesaid 
eccentricity of the cored hole. The ma- 
chine of which this bored tube formed 
a part is a regular article of manufacture, 
and a good many tubes are bored in that 
way. 

At Whitworth’s I saw boring bars as 
much as 10 feet long and 6 inches square, 
and saw some such bars in use boring the 
steel gun and other tubes. These were 
not boring bars in the sense in which we 
use the term, but were simply tool-hold- 
ers. They were clamped to the rest in 
the ordinary way, and at their outer ends 
carried single cutting or boring tools, 
fastened by set-screws. I saw heavy cuts 
being taken thus with these bars over- 
hanging the rest at least 6 feet. In one 
of them the bar was blocked upon the 
saddle, and the clamps of two rests (one 
in front and the other at the rear) were 
holding it down, and, of course, trying to 
pry the rests off the saddle. In another 
lathe a 6-inch square bar was being set 
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One man held a wrench on the nuts oi 
the tool clamp, while another did the nut- 
tightening act by means of a very heavy 
wooden maul, with which he drove the 
wrench around by two-handed blows. In 
these cases the carriage feed was being 
used. Of course, the lathes in which this 
work was being done were very heavy 
ones. I offer no criticisms, but speak of 
the matter only to show what their rests 
are expected to stand, and do stand. I feel 
very confident that if almost any Amer- 
ican tool-builder were asked whether his 
compound rests would withstand such 
usage as I saw here, he would say, “They 
certainly would not.” But that is not by 
any means all he might have to say upon 
the subject. There is what seems to me 
a better practice here also; but I can best 
show that later by aid of a photograph 
not at present accessible. 


ACCURATE GEAR CUTTING. 

I was reminded of the familiar saying 
regarding exceptions to the rule, and ot 
what I said in a former letter about the 
sons and grandsons of the founders of 
engineering establishments, by finding at 
Muir’s, in Manchester, Alfred Muir, a son 
of the founder of the business, carrying it 
on and taking great interest in it from 
the engineering as well as the commercial 
side; and in the gear-cutting room (for 
they do cut some gears) I found a young 
son of Alfred Muir with his coat off and 
deeply engaged in the practical solution 
of the problem of producing a spur gear, 
about 16 feet diameter and perhaps 1%4- 
inch pitch, as near perfect as possible. He 
proved to be familiar with the literature 
of the subject and with what has recently 
been published in our columns about re 
fined gear cutting, and his method of 
procedure was to clamp to the gear arms 
a circle about 48 inches diameter, which 
had been finely divided on silver by a 
graduating engine used for astronomical 
instruments. This circle had been very 
carefully centered on the gear blank by 
an indicator, and as the gear was in a 
horizontal position, rendering the grad 
uated circle difficult of access, a telescope 
was suspended at a convenient hight for 
the eye, and at its objective end carried a 
prism which was vertically over the zero 
mark: or, rather, I should say, marks, for 
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three of them were used, the two outer 


ones varying a little in spacing, like the 


lines of a vernier The prism simply 


turned the rays of light from a vertical to 
enabled the 
telescope to be suspended horizontally in 
the column 


a horizontal direction, and 


a convenient position near 
which carried the cutter arbor saddle. The 
work was being done within narrow limits 


of temperature variation, the thermometer 


being closely watched, and after each 
movement of the blank the rim was 
clamped near the cutter; a wedge op- 
posite the clamp being, each time, loos- 


ened and adjusted to the side of the rim 


to avoid springing it. Four pinions to 


work in the gear were being cut near by 
ina Brown & Sharpe automatic, and the 


job was for some operation in linoleum 


manufacture, the exact matching of the 


patterns depending upon its accuracy 


4 HEAVY TOOL SHOP 


sons, but mainly from 


For various rea 


sheer inability to find sufficient time while 


traveling, I am obliged to postpone the 
treatment of some interesting subjects 
until I return home, and there are a num- 
ber of notable shop that I have seen 
which must for the present be passed 
over, 

Going then to Scotland, we tind at 
Johnstone, which is not far from Glas- 


gow, the shop of perhaps the best known 


builder of very heavy tools, Thomas 
Shanks. The shop building is one of 
the most prominent objects to be seen 
as you approach the town. It is only 


one story high, but that story is a lofty 
one; being 50 feet high from floor to top 
of roof; which is of the form known here 


as “Belfast,” i. e., a rather flat roof which 


is in form an are of a circle. It is sup- 
ported by trusses, and in this case the 
lower chords of these trusses are 47 feet 


from the floor; the traveling crane pass 
ing just beneath them. There are no gal- 
leries—the inner space being entirely clear 
Mr. Shanks 


times when all 


and informed me that there 


were the head-room was 
needed; large tools in course of erection 


learing The win- 
without a bot- 


a very striking ap- 


just barely « the crane 


extend break from 


to top; 


dows 
tom making 
pearance, both inside and out. 


When the 


shop was being built Mr 
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Shanks said he was advised not to make it 
so high, and that it was better to lay down 
the largest tools, so to speak rather than 
erect them; i. e., put them together lying 
down instead of standing. But his ex 
perience in doing work that way in the 
earlier shop had convinced him that it 
was much better to provide plenty of head 
room for the highest machines and sub 
sequent experiences had shown him there 
was none too much of it. 

Mr. Shanks’ tools are found at work in 
the nearby ship building yards of the 
Clyde, 


the requirements of that service; where 


and are largely the outgrowth of 


mainly very heavy work is done and 


where forgings of steel must often have 
He 


gave me a chip cut from a steel shaft or 


very heavy cuts taken from them. 


forging in his own shop by one of his 
lathes, which chip is 2% inches wide and 
¥% inch thick; the feed having been 4% of 
This lathe 
swing, has two carriages, and both were 
He builds them with 


an inch which is 60-inch 
taking similar cuts. 
four carriages, all of which will take such 
cuts simultaneously 

In smaller tools Mr. Shanks was of the 
opinion we were ahead, but in heavy ones 
“not in it.” Be this as it may, it is quite 
certain that the 
banks of the Clyde and elsewhere in Great 


the tools to be seen on 


Britian represent a stock of experience 
in heavy tool building, which, in point 
of time and extent, we in America have 
think that 


the very rapid development of heavy tool 


not approached. I however, 


building in America, which has taken 
place within the past five to ten years is 
scarcely realized over here. 


SOME POINTS OF PRACTICE. 


The Shanks shop is a} .ace that is per 
vaded with ideas, and its proprietor re 
marked that the small tool builder could 
indulge in refinements of design and in 
the that 
tirely abandoned when entering the field 
tool He 
to my mind the American milling ma- 


poetry of motion, must be en- 


of heavy designing. brought 
chine, of which I have spoken previously, 
that he 
most common cause of trouble in heavy 


when he remarked believed the 
tools is found in a failure to provide sufh 


cient torsional strength in traversing 
screws and in shafts which transmit driv- 
ing motion from one part of the machine 
to another. 
particularly after this point, and I noticed 


also that end-thrust on screws, etc 


His own practice is to look 


was 
taken on con 


struction 


bearings of excellent 
liberal 


important 


and very proportions. 


In every case of an thrust 
bearing, he not only makes the bearings 
nearly twice as large as are usually seen 
but puts in two heavy, thick collars of 
hardened tool steel, one of which is pin- 
the other to still 


ground true on the faces in a 


ned to revolve, stand 
These are 
B. and § 


oil groove he uses, 


universal grinder and for an 


what to me is a new 


form, made by simply chucking the collar 
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eccentrically and cutting a with 
a lathe tool, as 


Fig. 1. 


groove 


shown in the sketch, 


4 PECULIAR NUT. 
For very large nuts working on lead 
screws a plan is used here which unables 
the screw to be supported at intervals or 
length if 
nut to be 


throughout its 
the 
consists in 


continuously 
and yet enables 
solid. It 
planing away a section of the outer shell 
nut at the bottom, the 
threads, as shown in sketch, Fig. 2. This 
leaves the threads of the nut continuous, 


desired, 
virtually simply 


of the down to 


yet the nut passes over the screw support 
without trouble. 
PLANER SLIDES. 

A process of evolution is at present go 
ing on in the matter of the form of planer 
and the by Mr 
Shanks is interesting, the more so as he 


slides, form adopted 


declares his conviction that it is the best 


. — y. joan Machinist 
American Machinist American Mackini 


Fig. 1 Fig. 2 


—_ L— rn 
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Fig. 4 


thing known for heavy planers. A form 
somewhat used here is enitrely flat, with 
a square shoulder on the inner side of 
each slide, and with a gib on one side, as 
shown (Fig. 3), adjustable by screws, and 
held to its place by bolts passing vertically 
through it at short intervals. Mr. Shanks’ 
objection to this is, the difficulty of ad- 
justing this strip or jib just as it should 
be on a very large planer, and the objec- 
tion seems a valid one. His practice is to 
make them as shown in sketch (Fig. 4)— 
i. e., nearly flat—near enough to get the 
advantages of a flat bearing, and with an 
angular shoulder inside, which keeps close 
automatically, and is so near vertical that 
the table cannot be displaced laterally. 

I do not pretend to present accurate 
drawings of these ideas, but only rough 
sketches made from memory. 

AN AMERICAN SEWING MACHINE 
FACTORY. 

The last place I visited in Great Britain 
happened to be essentially American. [ 
had been through Clydebank, the ship- 
yard in which some notable work has been 
out, including “Paris” and 


turned our 
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“New York,” and as the works of the 
Singer Manufacturing Company are near 
by, at Kilbowie, I called there, and met 
several friends whose personal acquaint- 
Mr. 
his as- 


ance I had not previously formed. 
Inslie, the works and 
Mr. McFarland, are Americans 
if not all the rest of the force are 


manager, 
sistant, 
Most 
Scotch or Irish, a good many of the latter 
being employed in the factory as oper- 
atives; while of the former, some, at least, 
who occupy responsible positions, keep 
in touch with American methods by oc- 
casional visits to America and otherwise. 

In its methods of doing work, this fac- 
tory is essentially the same as the mon- 
ster Singer factory at Elizabethport, N. J.. 
and is equipped mainly with American 
machinery, except that which is special in 
character and has been made within the 
factory. About em- 
ployed, and they turn out 10,000 sewing 
machines, besides 1,000,000 needles, per 
week. The production being so large, 
permits of the employment of special ma- 


6,500 people are 


chines, in many cases, where smaller con- 
cerns would be justified in special tools 
only (to be used in standard machines), 
and the principle of the division and sub- 
division of labor seems to be carried to 
Nearly all the 
work is done by the piece, and the pace 


its utmost possible limit. 


seems a very sharp one to the onlooker. 
[ shall have more to say about some spe 
cial features of the place at another time. 

In going about the works with Mr. Mc- 
Farland, I asked him how com- 
pared with those paid for the same work 
in America. He said there was just about 
the difference covered by the tariff on 
afterward in- 


wages 


manufactured goods. I 
quired of Mr. 
tion per employé here compared with that 
in America, and he it took about 
three men here to do the work that would 
In his 


Inslie how the produc- 


said 


be done by two men in America. 
factory, he said, it was not quite so bad 
as that, but nearly so. 


GETTING INTO SHOPS. 

My experience in getting into shops in 
England has been quite different from 
We all 


English 


what I expected it would be. 
know, in a general way, that 
workshops are not nearly so free about 
own are; and 


admitting visitors as our 


before leaving home, I was repeatedly 
informed that letters of introduction were 
vitally important, and, by the kindness of 
friends, was liberally supplied with them. 
In most cases where I had occasion to use 
these, in shops where the “American Ma- 
chinist” is not read, I was, it is true, ad- 
mitted; but quite often it was evidently 
somewhat an unusual or even unprece- 
dented thing for them to do; while in one 
such establishment, where I had a letter 
from’ a very eminent American engineer, 
himself particularly liberal in such mat 
ters with his own shop, the manager ex 
cused himself from seeing me on the plea 
of pressure of business, and sent his rep 
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resentative to inform me that, however 
willing he might be to show me through 
the place, he could not do so, because a 
rule of the board of directors prohibited it 

A friend of mine went with me, one day, 
a short journey by rail specially to see 
where he himseli 


three shops was ac 


quainted, and where he evidently sup 
posed there would be little or no difficulty 
in getting me into them. Much to his 
chagrin we were not successful in a single 
one of them, though in only one—a tex 
tile machinery establishment—was there 
an absolute refusal; the others gave as a 
reason that the only man who had author 
ity to admit me, or would assume the re 
sponsibility for doing so, was away. One 
of these establishments has since written 
to my friend to say that I shall be welcome 
at their shop whenever I desire to visit 
them; thus showing that the reason given 
was genuine. But the whole experience 
shows the 
English and American custom in that re 


striking difference between 
spect. 

One of these places was an engine- 
building 
“Why, do you know what these Amer 


‘hey are actually 


establishment, and they said: 
ricans are doing now? 1 
competing with us in South Africa and 
elsewhere, and underselling us with their 
engines.” He seemed not to see the sig 
nificance of the fact that this position had 
been attained under free interchange of 


ideas among American shops, and the re 


verse practice among English ones. But 
it is probably a fact that American engine 
builders, with their higher-wage scales 


and generally higher other expenses, ar: 
able to undersell the English builders in 
neutral markets, largely because they have 
not hesitated to exchange ideas, both by 
personal visits and by means of our col 
umns; and it is safe to say that if they had 
chosen to exclude visitors, each one en 
deavoring so far as possible to keep his 
own ideas from leaking through the walls 
to-day 


of his own shop, they would not 


be able to compete with anybody in 


It seems to me that our 
the effect 


foreign markets. 


freedom in such matters has 


only of raising the general plane upon 
on, and that. the 


work is carried 


really talented men, those who would nat 


which 


urally be in the lead and above the general 
level, are just as much so still; their actual 
level of attainment being correspondingly 
higher. 
Generally speaking, by far the most 
cordial welcome was accorded me in thos 
shops wherein the “American Machinist” 
is regularly read, and in those it seemed 
to make practically no difference whether 
I had letters of introduction or 
from this that the 


not 
I conclude spirit of 
liberality in such matters is more or less 
and, in fact, one proprietor 
and 
remarked 


contagious: 


whose shop another American my 
that 


only a few years ago he would have been 


self were through, 


voing 


t the idea of “allowing a couple 


\mericans to go through” his 


horrified ; 


of shrewd 
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but he had acquired different ideas 
The 


hasten to explain, probably meant nothing 


shop; 


on that subject. term “shrewd,” I 


in particular in this case, but is a term 


quite generally applied to Americans in 
A Scotch tool-builder, who in 


had 


been appropriated by Americans, referred 


England. 


formed me that some of his ideas 


to them as “damned”; but he is a regular 
paper, 
through his shop, was very 


reader of out showed me. all 


kind, and is 
really ae jolly good fellow, aiter all.” 


SOME CONCLUSIONS AND AN EXAMPLE. 
\s a result of my study of the situation 
that 


a continuance and a 


in Great Britian I am _ convinced 


there is going to be 


development of trade there in American 


tools and machinery. It is true there are 


difficulties to overcome now, and per 


haps others for the future not now en 
countered; but there is already sufficient 
American machinery in use there to con- 


stitute a very effective entering wedge 


It is at least showing what American ma 


chinery is like, and if there is any viriue 


in it—if it deserves to succeed it will in 


time be generally appreciated, and also 


more generally copied. A lot of educa 


tional work will however, be necessary. 
The nature of some of this work I have 
already indicated and will touch upon 


other phases of it later. 
The British tool builder is not by nature 


a copyist. Great Britian has been the 


birthplace of types of machinery, the de 
sign of which has sprung from an in 
telligent study of the requirements of each 
case Opinions are strongly held here, 
and it is no easy matter to change them— 
Con 


the 


whether held by “masters” or men 


servatism is, one might say, almost 


ruling passion, and business done here 


tools must be confined to 


in’ American 


the more progressive, (or shall we say 


adventurous?) establishments. The mere 


copyist, undertaking to compete with 


American tools will not in my opinion 


interiere with sales of American tools 


very materially. He will do business, 


of course, but much of his business will 


be with establishments who for one rea 
son or another would not have purchased 
genuine American machinery in any event, 
and at the same time these copyists will 


amount and kind of 


h Americans could 


be doing a certain 
missionary work whic 
not do 

all the machine tools 


Britian could be at once broken 


To assume that if 
in Great roke 
up and replaced by even the best Ameri 


can tools, British work-shops would be 


the gainers thereby in point of efficiency 


would be a mistake They would, in my 


opinion, be losers by 
Their 


along with their shop methods and their 


such a chang 


present tools have been de veloped 


manual skill, and each is the complement 
But I 
substitution her 


sritish 


of the other am equally con 


and there 
tools 


vinced that the 
of American for such 


changes are now going on—will continue 
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to be beneficial and that it will be con- 


stantly easier for secure a_hear- 


ing. 
An American builder of a certain line of 


character, feel- 


tools, somewhat special in 

ing convinced that he had something that 
would be useful in the ship-building es- 
tablishments here on the Clyde, came 


here and for two months tried to do some 


business. He could not get even a hear- 


ing. Day 
ented at the window of the porter, who al- 


after day his card was pres- 


ways guards the entrance, was passed in 


and returned to him, with the message 


“nothing wanted in your line to-day.” He 
discouraged and dis- 


was about to leave 


gusted when he happened to meet socially 
a man who, through another line of busi- 


had an 


managers of t 


ness, extensive acquaintance 


among the he ship yards. 
He introduced the 
did 
demonstrated the utility of what he had to 
Che incident 


stranger and the 


stranger the rest; i. ¢ he speedily 


ofter and make sales galore 
is typical. They did not know the man 


at first: he was not with them a re 


cognized factor in tool building; they had 


never heard of one of his tools being 


used on the Clyde; therefore it was not 


worth while to bother with him; and, for 


lack of a simple personal introduction, 


they turned from their doors a man who 


by his improved devices is now saving 


and the in- 


them a good deal of money; 
troduction was given by a man who 
makes no pretense of being an authority 


in such matters or of even knowing any- 


thing about them. To an American this 


seems exceedingly queer. No such thing 


could possibly happen with us, and the in 


cident is instructive It will repay 


some thought is to how to go 
about doing *usiness here, and also 
for the light it sheds upon. those 
habits of mind and customs” which 


exert a retarding influence upon changes 
and improvements, and will probably for 
long time continue to do so 
Glasgow, May 26th F. J. M 
A A A 
Bending Dies for Press Work. 
BY. J. 1. LUCAS 


As many of the readers of this paper 


ire more or less interested in press work, 


; of bending by 


and have to do more or les 
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DIE FOR RIGHT-ANGLE 
BENDING 


Fig. 1 


heet metal, I in 
dies intended for 


presses, either wire or 
close three ket he of 
that class of work, that may interest them 


hoy kj a rigl 
shows making a right 


Fig. 1 
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angled bend in either wire or sheet metal, 
and may be used in either a drop or power 
press. A bend can be made at any part of 
the work, at either end or in the center, 
as deep or as shallow as may be wanted, 
by changing the gages, only one of which, 
however, is shown in the cut. The punch 
used is held in the slide in the ordinary 
manner, and may be either a round shank 
or may be keyed into the dovetail in the 
usual way. Both punch and die are hard- 
ened; and the boss of the press room 
once said to me, “It is the best die I have 
on the shelf.”’ 

Fig. 2 is for bending a looped wire, 
such as is used on electrical switchboard 
work, and is for making a finished bend 
in the same, at one stroke of the press. 
The wire is placed across the center of the 
die, and as the punch descends, is forced 
down to the bottom of the same. The 
slide then descends to the full amount of 
the stroke, compressing the spring shown 
above the punch shank, and forcing in the 
side benders and forming the wire to the 
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Fig. 2. DIE FOR BENDING LOOPED 
WIRE. 


shape of the punch. As the slide rises, the 
side benders are thrown out by the with- 
drawal of the wire which comes up on 
the punch (which, by the way, is ball- 
shaped on the end), and is removed by 
the operator, and the next loop is formed 
in the same manner. 

The die shown in Fig. 3 is for making 
a complicated bent piece used in electri- 
cal The blank which is 
shown at the left of the cut, is placed upon 
the die, and as the punch descends, the 
two side legs are bent down, and the long 
one is forced around the cam-shaped pro- 
jection shown, and the round on the end 
is caught by the twister and _ twisted 
around to a right-angle to the rest of the 
leg. The die is self-contained, and is used 
in any ordinary power press, and requires 
no side attachments of any kind to enable 
it to do its work, the only loose piece in 
the die being the twister, as shown by the 
dotted lines in the cut. The same prin- 
ciple can be applied to a large amount 
of bent work now being done in two or 
more operations. 


street-lamps. 
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I send these sketches, hoping they may 
stimulate some brother workman to “go 
better,’ and write us through 
your columns, and tell us how he is do- 
ing it. I do not think that any of us lose 
anything by what we give away to others; 


me one 


and I never take up a copy of your paper, 
and get hold of a good thing—and I do 
get hold of a good many of them—without 
feeling thankful to the other fellow who 





put itin. Mr. Hugh Dolnar has my spe- 
cial thanks, and although I have never 
| i 
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Fig. 3. DIE FOR A CROOKED PIECE OF 
WORK. 


met the gentleman, and probably never 
shall, I shall always feel grateful to him 
for the information which he has given 
us on tools, and especially on punches 
and dies for bicycle work. 
& A A 
Tests of the Hyatt Roller Bearing. 
An elaborate test of the Hyatt Roller 
Bearing has been made by William Sellers 


& Co., under the direction of Mr. G. 
Leonard Backstrom The tests were 


thorough and extended over considerable 
time. Various sizes and styles of bear- 
ings were tested at different speeds and 
pressures, for long continuous runs, for 
intermittent runs, and for periodic rever 
of rotation. 

The usual form of the Hyatt bearing 


consists, as is 


sals 


well-known, of an outer 


cylindrical shell, a steel lining and a 
rollers surrounding the shaft, 
the rollers being made of helically wound 
strips of mild the rollers thus 
having great flexibility endwise and be 
ing capable slight yield 
ing radially under the load. The first 
experiment recorded, and that showing 
the highest friction coefficient was that 
in which the outer shell was bored .oo9 
inch shaft 
diameter, that of two opposite rollers and 
In this 


case, evidently, the rollers were sprung 


series of 


steel, 


also of a 


smaller than the sum of the 


the two thicknesses of the liner. 


a little out of the truly circular shape in 
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order to get them in, and, as was said, the 
coefficient of friction was three or four 
times higher than in any of the later trials 
under correct conditions. 

In the first subsequent trial the bear- 
ing was for a I 15-16-inch shaft and 3 
In this case the shell was 
bored .004 larger than the sum of the en- 
closed diameters. 
cessively with loads of 1,c00, 2,000 and 
3,000 pounds and at 5, 25, 48, 128 and 214 
revolutions per minute for each load. 


inches long. 


The shaft was run suc- 


More thorough and protracted trials 
were had with an 8-inch bearing, 12 inches 
long. This bearing was bored .023 inch 
larger than the sum of the enclosed diame- 
ters. The shaft was run at 48 revolutions 
per minute with loads of 10,000, 20,000, 
30,000, 40,000 and 50,000 pounds. With 
the last load the shaft was run 100,000 re- 


volutions. The shaft was also run at 5% 
turns per minute and at 128 turns. At 


er 


5'4 turns the shaft was revolved three rev- 
olutions in one direction and then three 
in the opposite direction, this being con- 
tinued for 9% hours, after which the maxi- 
mum readings gave .01783. 

A 2-inch Hyatt Commercial shafting 
under loads of 500, 1,000, 
1,500 and 2,000 pounds, and at speeds from 


box was tried 


5 to 214 revolutions per minute. 

The following table gives a general sum- 
mary of the results obtained, the coefh- 
cient of friction being of course the pro- 
portion of power transmitted which was 
lost in the bearing under the conditions 
noted. It is much to be regretted that we 
have not a similar table for babbitted and 


other bearings for comparison: 
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Gating Small Patterns for Brass. 
BY C. VICKERS. 

Although the manufacturer is fully alive 
to the economy oi “gating” small patterns 
from which quantities of castings have to 
be made, he is not in- 
formed of the advantages to be gained by 
having the gates so shaped as to best suit 
the peculiarities of the metal in which 
they are to be cast. In these few remarks 
I will endeavor to point out the best way 
to gate patterns from which brass castings 
are to be made, the 
greatest percentage of good castings with 
the least expenditure of time on the part 
of the molder 

Fig. 3 
gating, in instance, a 
bushings. In Fig. 1 
set of patterns, 
minimum of labor, in molding, 
maximum of good castings. It 


always as well 


so as to produce 


shows the common way of 


this set of small 
is shown the same 
gated so as to give the 
with the 


will be 


SAID 4 
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Fig. } Fig. 2 

GATING SMALL 

observed that the runner, Fig. 2, is 
molded half in the cope and half in the 
nowels. This feeds the castings better 
than the runner shown in Fig. 3, which is 
in the only. In 
easy withdrawal, it is 
On that end of the gate 
sprue shall 
In the 
whihk’? 
and 


nowel order to insure 


given plenty of 
taper both ways. 
where it is intended that the 
be placed, is a knob, Figs. 1 and 2. 

nowel this forms a small flat disk, 
in the cope it rises about an 
a half above the top of the runner. In 
order to explain the office of this knob, 
it will be necessary to give a brief descrip- 
tion of the method of molding which ac- 
cumulated experienece shown to be 
the best for small work, 


inch 


has 
because produc- 
ing the cleanest castings. 
We will assume that the nowel has been 


rammed and rolled. This operation is 
practically the same with all classes of 
molding. Powdered rosin, or rosin and 


charcoal, is dusted on for a parting (as 


lake sand would spoil the sand pile). The 
cope is now rammed up with no provision 
and a 


for a sprue; the top is leveled off 


PATTERNS FOR BR 
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bedded on, precisely the 
same as the bottom board of the nowel. 
The cope with the board is now lifted. 
This facilitated by having 
some that is, strike the 
sides of the molding trough alternately 
and rapidly with the fists, or with specially 


smooth board 


operation is 


person “rap” 


“rappers,” 
and mold. 
The cope is now inverted and the sprue 
called a sprue-cut- 
ter. The cavity formed by the knob pre- 


constructed rubber-faced so as 


to cause a vibration of trough 


cut, with a brass tube 


vents the sprue cutter from 


the 
3 care is 


crushing in 
Ct, Pe. 2% 
necessary to avoid 


the sides of molds at 
With Fig. 
spoiling the two castings next the sprue 
BB by crushing. In safe, 
a hole must be first dug with the tools 


at D, and, of course, this consumes time. 


order to be 


The sprue cutter leaves a straight hole 


through the cope. Now when the pat- 
terns are drawn, it is unavoidable that 
D. 4 
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small portions of the edges will be loos- 
ened. In order to set these firmly and 
quickly back to place, the cope is tried 
at the the mouth of 
the sprue is widened to a convenient bell 
shape. The lifted off to 
allow of the mold being finished. Noth- 
ing would be gained by using a wooden 


on, and same time 


cope is again 


sprue pattern and ramming it in the cope, 
as in the case of snap-flask molding in 
the because it takes 
to place this pattern as to push the cutter 


iron foundry, as long 


through the sand, and it would not be so 


convenient to level the cope with the 
smooth board; and without such level- 
ing ‘“‘strained’’ castings would be too 


familiar, and if the cope is not tried on, 
used the same as 
con- 
or less 
case the used, 
around the edges of 
dislodged,. produc- 
ing an unsightly joint. The runner, Fig. 
and are drilled, 
along the parting line, 


the bellows cannot be 
when all parts of the mold are firm; 


sequently, we would have more 


dirt, or, in bellows were 


small loose pieces 


the molds would be 


2, is cast solid, holes 


through the sides 
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at the proper intervals, through which 
the gates EF, Fig. 1, are passed and 
secured by solder or rivets, or both. 


These gates are made of round brass 
wire, the diameter of which is proportion- 
ate to the amount of They 
are bent so as to form part of a circle, 
the ends curving towards the knob end 
of the runner, as shown at EE, Fig 
Why these gates are curved instead of 
straight is explained by the method of 
pouring illustrated at Fig. 4. It will be 


seen that the flask is inclined: conse- 


gate required. 





POURING BRASS. 
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Fig.6. MOLD COMPLETE. 


quently the metal will rush to the bottom 
of the runner, the farthest 
away from the sprue will get first metal. 
The metal then rises, filling each gate as 
it reaches it, the ones nearest the sprue 
being last. It will be seen, therefore, that 
this shape of gate is an adaptation to that 
method of pouring which experience has 
shown to be the best. If, for instance, the 
sprue was located at the other end of the 
would have a 


and molds 


so that the metal 


runner, 
direct shoot into each individual mold, 
the metal, in its rush down the inclined 


runner, would not fill each mold imme- 
diately, but would throw a little metal into 
each _ gate, partially 
chilled, would have a pro- 
duce “cold-shuts,” especially in thin cast- 
ings. It must be understood that the 


which, becoming 


tendency to 
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writer does not claim that if the sprue is 
placed at the wrong end of the runner, or 
that if the gates are straight, that the cast- 
ings will be all bad, but only that the per- 
centage of bad castings will be greater 
than with the method above described. 

In Fig. 5 a gate of waste cocks is shown, 
gated in accordance with the rules above 
mentioned, and yet this gate will only 
produce good castings under certain con- 
ditions. They are generally cast in yellow 
brass, and the aforesaid conditions are 
that the metal must be as hot as possible; 
if it is chilled even in a slight degree, the 
whole heat will be Why is 
this? It will be noticed that each casting 
has a small projection, or “tit,’”’ in the cen 
ter. Its office is to drain the water from 
the pipe that has been shut off by the cock. 
This “tit” is generally molded in the now- 
el, although some foremen, on account of 
the trouble to be described, imagine that 
they can overcome it by molding the “tit” 
This is all imagination, how- 


worthless. 


in the cope. 
ever, as the result will be the same in 
whatever position the “tit’’ may be, if the 
metal is not boiling hot. The trouble is 
caused by shrinkage, which occurs inside 
the barrel where the plug fits right under 
neath the aforesaid “tit.” The part of the 
casting where the gate is placed is ex- 
tremely thin. The gate is placed at this 
point in order to make sure the thin por- 
tion “runs.” When the metal is very hot, 
this thin portion will be kept fluid long 
enough by the heat of the gate to feed the 
shrinkage of the heavy 
barrel. But when the metal is cool, the 
thin portion solidifies so rapidly that the 
barrel has to take the metal to supply its 
shrinkage from the heaviest portion ot 
itself, namely, the “tit”; this shrinks on the 
underside, because the core being dry, 
does not abstract the heat from the metal 
conse 


comparatively 


so rapidly as the damp mold; 
quently, the skin of congealed metal is 
thinner at this point than on the outside, 
and the result is a hollow that makes it 
impossible to fit the plug tight. The 
remedy is to gate at the other end, as 
shown in Fig. 6. In order to insure the 
thin vents must be 
drawn from the thin end, at the mold 
joint, and carried to the joint of the flask, 
as shown at BB, Fig. 6, and the metal 
must be Gated, vented and 
poured in this way, these castings can be 


portion running, 


thrown in. 


poured comparatively cool. 

In the other half of mold, shown at Fig. 
6, there is shown the same cock, with both 
ends thin and alike. In this case an addi- 
tional gate must be run to the barrel, as 
shown at C C, in order to avoid shrinkage 
at this part 

A A A 
About Steel. 

A large New England bicycle firm puts 
out a catechism containing general infor- 
mation concerning steel, which we ven- 
ture to boil down as follows, not neces- 
sarily endorsing every statement. 

Steel is composed of from 97 to 99.06 
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per cent. of iron and from 3 to .04 per cent 
of carbon, with also usually small portions 
of sulphur, phosphorous, silicon, copper 
last 
properties to the steel according to the 


or manganese. These give various 


amount present. There are also several 


alloys of steel with other metals, as 


chrome-steel, nickel-steel. etc. 


There are three principal methods of 
making steel, the several products of which 


are known as crucible steel, Bessemer 


steel and open-hearth steel. Crucible steel 


is the result of fusing together in a cruci 
ble the materials desired in any quality of 
forcing 


steel. Bessemer steel is made by 
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for which it is intended. These qualities 
depend upon the composition of the steel 
and upon the treatment it receives, 
whether forged, rolled, drawn, tempered, 
annealed, etc.; and whether the mixing of 
the iron, carbon, manganese and the other 
constituents is done in a crucible, a Bes- 
semer converter or an open-hearth fur- 
nace, is quite immaterial if otherwise com- 
pounded with equal skill and afterwards 
treated with the same care and judgment. 

The crucible-steel process is the oldest, 
but its product is not therefore necessarily 
the best. The method is still in use, and 
is well adapted to the production of small 


























Fig. 1 


a blast of air up through melted iron and 
burning out the substances not desired 
then adding the desired proportion of cat 
bon, etc., before the metal cools. In mak 


ing open-hearth steel, which chemically is 


substantially the same as that made by 
the Bessemer process, the forced blast is 
done away with, and the metal, while 


melting and after complete liquefaction, 
is exposed to the air in such a way that the 
con 


added 


impurities are burned out and the 


stituents other than iron are then 
before solidification 

That 
ductility, 
best adapted and proportioned for th 


steel is “best” whose strength, 


hardness, toughness, et are 


e use 





WORM-DRIVEN 


CUTTER. 


GEAR 
quantities of special grades of steel. The 
maker of steel will decide for himself what 
advantage either steel process may pos- 
The user of the 
steel will ask what the steel is made of, 


over the others 


sess 
and not what it is made in. If a man uses 
much steel, he will be likely to buy where 
he can get large quantities all alike; and 
crucible steel made in lots not exceeding 
100 pounds each would hardly answer. 
The careful purchaser of steel analyses 
and tests samples from each consignment, 


but could not thus sample every 100- 
pound lot 

The term “cast steel” should in these 
days be applied only to steel which is 
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cast into the special shape in which it 
intended to be used. 
for most purposes to forged steel. 


is 
The result is inferio: 
Chere 
is much confusion in the present popula 
use of the term “cast steel.” 

“Tool steel” also has no scientific mean 
ing. Those 
suitable 


who use it mean 


and it 


any ste 


for tools, may be « thes 


crucible, Bessemer or 
No manufacturer knows what he is 
ing unless he has a laboratory for ana 


open-hearth ste 


buy 


lysing samples of all purchases. 
“Machine steel” 


is another shop name 





Fig. 2. 


and may be applied to any steel which 1 


soft enough to be easily cut or drilled 


1 


Upon the whole, it makes no difference 


to the customer how steel 1s ma 
vided it is correct in chemical 
tion and in pl 
are matters o! c: 


decided by 


composi 


| 


ysical properties, and thes« 


reful tests, and not to be 
oratory 
A A A 
Up-to-Date Gear Cutters. 
The half-tone herewith, Fig. 1, is inter 
esting in itself as showing the size 


weight of gears which it is now 
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common practice to cut in standard gear) a great suck 


The shown inches 


16U 


~o 


ut many gears “tri- 


cutters. geal 1S 97.0 multaneously, e as large as 00 Inches 
diameter, 120 teeth, g-inch tace, 2.5 inch diametet nd 2 1 ( circular pitch. 
circular pitch, weighing, before cutting The advantages of the new method of 
6,200 pounds, and about 600 pounds less driving were self-evident even betore the 
alter the cutting Phe gear, it wiil be rachine was completed, and others, simi- 
noticed, was made in _ halve the s irly drive oon tollowed Che spiral 
diameter being 10 inches drive now eadily advancing in tavor 
Phe machine also interesting as It 1s was thus introduced to the gear-cutting 
said to be the first single-spindle auto world t the necessity of building 
matic gear cutter ever built with the wor in automatic triple gear cutter 
drive tor the cutter Che history of the hig. 2 embodies an additional sugges- 
successful application of the worm drive tion to tl tice in the 





GEAR-CUTTER WITH HOBBING ATTACHMENT. 





nd of its general employment thereafter use Of worm gearing t it vear cutter 
s similar to that of many other mechani with hobbing attachment, the hobbing 
cal devices. In 1893 Gould & Eberhardt, operation being entirely automat Che 
of Newark, N. J., were required to build hob and the b evo in pertect uni- 
in automatic gear cutter which would « on { | itomatically fed 
three large gears at once, driving three dow1 t each revolution 
cutter spindles, each carrying three cut ntil t ept cl 

ers; thos f one spindle traveling befor { itest design of 
those ot the next duc k ion To ( t It ‘cla ot it build 
complish this end the makers affixed been steadily in 
worm gear to one end of each spindle, and | ty to meet the rising re- 
to obt . it drive, used one lon ent the gear cutting trade. One 
spiral pinion or wort The machine wa belt drives the entire machin nd varia 
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tions of speed are secured by the change 
The cutter mandrel is driven 
by either spur or spiral gears and no cone 
The 
cutter carriage holds the cutters in the 
center, and as the feed screw terminates 
at that point the thrust is taken in a direc' 
line. The cutter mandrel has long, larg» 
bearings, the center being easily removed 
and changes of cutters or mandrels rap‘dl5 
made 


of one gear. 


pulleys or belt tighteners are used. 


Changes of feed are made by gear- 
ing, an index showing what are requ red 


in each case. The crank handle used fo: 


feeding the cutter slide disconnects auto 
matically, remaining stationary when not 


in us¢ An automatic Satlety dev ce pre 


vents the cutter slide from feeding torward 
if the divisions have not been fully com- 
pleted. 
faster than the feeding speed, and this 


The cutter carriage returns much 


quick return is not changed by changes of 
feed 
in two sections, thus insuring accuracy 


The worm dividing wheel is made 


and eliminating possibility of error in d 
viding. The outside support to mandrel 
rests on the feed casing of the mach ne, 


thus making a strong and rigid bearing 


A A A 


Preparing Blueprint Paper. 


BY W. H. SARGENT. 


For several years we have prepared our 
blueprint paper in rolls, by means of the 
the ac- 
conuipanying sketch, in which the side of 
the machine nearest the spectator is re- 
nioved to show the construction. It con- 
sists of a box on castors, of about the 
hight of an ordinary table, and about 4 
inches wider than the paper to be coated. 
There is no bottom, and in preparing pa- 
per the box is set over a register in the 
fioor, the heat from which is used in dry- 
inz the paper. At one end is a box for 
holding the sensitized paper. This is 
painted black inside, with a light-tight 
hinged cover. The top covering the re- 
the removable, and 
when in place the paper may be drawn 


simple apparatus illustrated in 


mainder of box is 
out upon it and cut up into the sizes re- 
At the other end is a vat con- 
taining the solution and is filled from a 
dank through a %-inch perforated brass 
pipe running along the bottom of the vat. 
A roller made of well-varnished wood lies 
partly submerged in the solution, its ob- 
ject being to hold the paper down into 


quired. 


the liquid to absorb the chemicals. There 
was found a tendency for the liquid to 
creep along the roller on the back side 
of the paper, and it was found that a rub 
ber band snapped around the roller just 
inside each edge of the paper prevented 
the further the solution. It 
was found necessary to provide the wind 


passage ol 


ing spool with gearing as shown, not to 
gain power, but to insure steadiness of 
motion, as any jerkiness will cause ridges 
and streaks in the coating. The sensitizing 
solution is 
ounce citrate of iron and ammonium 


prepared by dissolving 1 


and 
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1 ounce of red prussiate potash in 10 
ounces of water; 3%4 ounces of each in 35 
ounces water will coat 50 yards of paper, 
unless it be very absorbent, in which case 
add a little more water 
will 


Rough or porous 


paper print slowly, as it absorbs 


more of the chemical than smooth paper 
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An Improvement in Grinding Ma- 
chines. 

Our readers are more or less familiar 
with the universal grinding machines built 
by Landis Tool Co., of Waynesboro, Pa., 
complete illustrated descriptions of which 
have been published in previous issues. 
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PREPARING BLUEPRINT PAPER. 
Use only the pulverized potash. The These machines have recently been again 


crystals dissolve very slowly, and it is 
better to put it to soak, some days in ad- 
vance, in the proportion I ounce potash 
to 4 ounces water; then, the day before it 
is to be used, add the citrate of iron, 1 
ounce in 6 ounces of water, and allow the 
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Bronze Boxes _ | 
+ 


Hardened Steel Spindle 


somewhat improved, and we illustrate 
herewith one of the latest improvements, 
which consists in arranging the pulley 
which drives the spindle of the headstock 
and that which drives the work upon dead 
centers, shown, so that 


side by side as 


Fast Pulley to 
Revolve Spindle (Mf 


ZZ N. 


) 








Loose Pulley 
for dead 
centre work 
Hardened 
Steel Sleeve 


_ 


a: 
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Spindle 
Lock Pin 





IMPROVEMENT IN 


solution to stand overnight to allow the 
chemicals to act upon each other. A slight 
grayish precipitate will be formed, which 
should not be used. Fifty yards of paper 
can be coated in an hour, and the chemi- 
cals will cost about 35 cents for 3 ounces 


of each kind 


GRINDING 
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by simply slipping the belt from one to 
the other either is driven; the loose pulley 
being placed on a hardened steel sleeve 
as shown, which is removed when chuck 
or face plate is to be placed upon the 
This simplifies the operation of 
changing from one form of grinding to 


spindle. 
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another and increases the facility with 
which the tool can be handled. The 
drawing shows the arrangement of the 
spindle and journal boxes. 


A A A 
An Automatic Injector for High 
Pressures. 
We illustrate herewith an injector which 
has just been placed on the market 


by the Penberthy Injector Company, De- 
troit, Mich., its object being to retain the 
automatic feature and at the same time 
increase the pressures under 
which the injector will operate. 

It will be noticed that there is an out- 
let from the chamber in 
livery jet H is located, and which is termed 


range of 


which the de- 
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the pressure chamber, around the valve 
L to the overflow, while in other injectors 
there is no outlet from this chamber ex 
cept into the boiler. 
jector, therefore, the only pressure to be 
overcome is the atmospheric pressure, the 
water passing through the jet H into the 
pressure chamber, and then out around 
the valve L, which gradually closes, as 
the current to the boiler is established. 
This valve is thereafter held to its seat by 
the full boiler pressure in the pressure 
chamber, which also acts through this 
valve upon the valve K, as when both the 
valves L and K are seated, the end of the 
valve L comes against the end of the 
valve K, holding it firmly to its seat by the 
back pressure from the pressure chamber, 
thus accomplishing automatically that 
which in positive injectors requires two 
or three valves to be operated by the en- 


In starting this in 


gineer in charge. 

The range of this injector is claimed by 
the makers to be from 15 to 250 pounds 
pressure per square inch, while with roo 
pounds of steam it will handle water of a 
temperature from 135 to 140 degrees Fahr. 

A A y 


A New Duplex Milling Machine. 

The half-tone herewith shows the latest 
example, designated as No. 2, of a line of 
milling machines being placed on the 
market by the Waltham Watch Tool Co., 
of Springfield, Mass. The present ma- 
chine differs in several important par- 
ticulars from the machine 
our issue of Oct. 8, 1896, that being de- 


described in 
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signed while the 


present 


for light, fine work, 


machine is heavily built and is 


adapted for a wider range of service. 


It will be seen without explanation 
that the cutter spindle may be operated 
in any position from vertical to horizon 
tal. 


tally 


When the spindle is used lLorizon 
the arm, 4 
diameter, is down into 


overhanging inches 


swung position 
to take the outer end of the cutter arbor. 
The spindle is large and takes No. 13 B. 


and S. standard A detachable in 


tape! 














VAN NORMAN 
terior sliding spindle 1!2 inches diameter, 
with a longitudinal movement of 3 inches, 
provides for feed in line with the spindle 
for milling, drilling or counterboring 
in an angular direction. 
takes No. 7 B. and S. standard taper, and 
its front bearing is in a No. 13 taper col- 
let. 
face of the main head frame a device is 


This spindle 


3y means of a stud set in the lower 


secured for profiling, cam cutting or the 
duplication of irregular forms. The main 
head frame has a movement 
over the column of I! inches 


in and out 


The driv 
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ing pulley is geared six to one. The 
table is 934 inches wide with automatic 


The 


in and out from 


feed, in either direction of 28 inches 


carriage has a movement 


column of 10 inches, weight of machine 


2,400 pounds 


This machine, with its attachments tor 
cutting helices, ete., will perform all the 
operations of the standard types of uni- 


versal machines, and in addition it has the 


advantages of the vertical miller. Cuts 


‘an be made at anv angle throughout the 
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table, and the in- 
a radial feed at any 
ind construction of 


full movement of thi 
terior spindle gives 

The 
the machine secures rigidity when work- 
It is 


claimed that the machine, in competition 


de Sign 


angle 


ing in any of the various positions 


with the usual types of “universal” mill- 
ing machines, gives a greatly increased 
range of work, secures greater accuracy 


when a variety of cuts is required, saves 


time by requiring fewer changings or 


chuckings, and requires fewer fixtures and 


cutters 
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Making and Repairing Commuta- 
tors. 


BY lL. C. SHARPE. 


The accompanying kinetoscope sketch 
explains how we put up a repair-shop 
commutator. 

My intentions were to make the draw- 
ings so complete that further explana- 
tions would be unnecessary; but the more 
I study it over, the more I can see that a 
few explanations may be acceptable, espe- 
cially as this is a class of work upon which 
there is very little information to be had. 
When I had the 
pressed upon me about four years ago, I 
found all I knew about railroad work and 
jobbing did not enlighten me a great deal 
3x Fh 
64 segment, 10 horse-power commutator 
me, all shot to 
pieces, so to speak, and it looked as 
though they really intended that I should 
perform on it, my mind instantly filled 
with all sorts of disasters; I remembered 
once, when I tried to put a tub together 
that unfortunately had fallen to pieces, 
and it was about this time that I would 
have hailed the few points which I men- 
tion here with the greatest degree of satis- 
Since then I have made many 


commutator business 


on the subject at hand, and when a 


was placed in front of 


faction. 
new ones, and got on the inside of lots of 
them made down East, a few of which | 
am sorry to say, weren't quite as good as 
our natives, and everybody imagines 
Nebraska is a poor country to raise com 
mutators in. 

In regard to the material for bars and 
insulation, we are casting our own copper 
bars from patterns. Amber mica gives us 
the most uniform wear, and is all right 
under 500 volts pressure 

We have had success casting the pure 
copper bar, having very small loss from 
defective castings. We usually make our 
patterns from pine, and if there is any 
variation from the original, in case of a 
repair job, it must be slightly thinner. 
We find the thick portion of the segment 
shrinks in greater proportion than the 
thin edge, which in some cases seriously 
affects the radius of the bar. We have 
our molder use every care to get the pat- 
terns from the sand without rapping. 

After receiving the castings, the first 
thing to be done is to test for diameter. 
This simple test will immediately 

to expect regarding 
Having found that the 


Fig. 1 
show 
finished diameter. 
radius conforms to the diameter required, 


what we are 


or is near enough, a piece of pipe or old 
coupling must be selected which will have 
the proper inside diameter to build the 
into. If the 
an even number of segments, which they 


bars commutator contains 
usually do, it will be found necessary only 
to lay off one-half as many holes for set 
screws in the ring as there are segments 
in the commutator. Use as large-pointed 
set screws as possible, as it will be neces 
sary to force up two bars with one screw 
When setting up the the 


ring 


screws nm 
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against the bars, if a single row of set 
screws is used, it will require some ob- 
servation and correction by light tapping 
to keep them parallel. In dividing up the 
ring for the set screws, the quickest way 
is to divide the circle into halves, quarters, 
eighths, or as many subdivisions as pos- 
sible, and then space between. Of course, 
for a stock ring, more care and labor can 
be put on the ring and screws, and the 
extra labor and material are well spent; 
but on job work we very seldom get two 
commutators alike, either in diameter or 
number of segments. Referring again to 
the segments as received from the foun- 
dry, having the edges ground and sand 
removed, we begin the first stages of the 
commutator. I use a small hammer and 
straightening block, Fig. 2, 
the kinks and bends out, of which quite a 
number will be found. Having them 
straight, we proceed to give them a thin 
coat of shellac and stack them up to dry, 


and get all 


Fig. 3, which they do in a few minutes. 
Next comes the question of getting out 
the insulation. Insulation 1-32 thick ona 
64-bar commutator calls for 2 solid inches 
I cut it % inch at a time, as 
Having sufficient mica 


of mica. 
shown in Fig. 4. 
cut, I set the micrometer to the thickness 
required, and select such pieces as will 
bring up to gage properly, Fig. 5. After 
being gaged, all loose pieces must be 
lightly shellacked together. This is one 
of the most important points of commu- 
tator construction. Insulation shellacked, 
bars shellacked, and the whole baked un- 
der pressure, give a first-class job, and one 
which will never give trouble from bars 
creeping out in use; and last, but not 
least, is the great rigidity it gives the shell, 
which is of importance in making future 
repairs. put up 
any cementing material in them, depend- 
ing wholly on the bevel fit on the washer 
and sleeve to hold them in position, re- 
quire frequent turning to keep all parts 


Commutators without 


smooth. 

In setting up the bars, and in getting in 
the last two or three bars, we find occa 
sionally that they enter so tightly as to 
make it impossible to force them without 
spoiling the insulation between. To pro 


vide for this use two 


wedges, as shown in Fig. 7. Drive them in 
as far as possible, and set up the four set 


emergency, we 


screws on each side of wedges, thus bind 
ing the segments firmly against the man 
drel in the center. The wedges may now 
be removed, and room will probably be 
found for the remaining bars, after in- 
serting which the set screws may be re 
leased. 

In building the Fig. 6 
shows that after building up the half circle 


up segments, 
some expedient will be necessary to allow 
the circle to be completed. This may be 
provided for by placing therein a suitable 
mandrel. Having the commutator as 
sembled with the proper number of seg 
the 


all around, as before men 


ments, proceed by forcing screws 


evenly, Fig. 8. 
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tioned. When set up hard it should be 
placed over the gas stove, Fig. 9, and the 
shellac baked hard—I call it burned, but it 
would not be proper to burn it in reality. 
Still people err the other way more often 
by sending out green work. Shellac is 
all right when it is baked to its hard resin. 
On my commutators I cook the shellac 
until it boils out like thick tar. I then set 
the commutator away to cool, and let it 
get stone cold before machining. I migit 
add that after baking, and while warm. 1 
usually go around the set screws again, 
setting them up as tight as possible. 

After the commutator is cold we pro- 
ceed to the lathe, and chuck by the set 
screws and bore and finish one end ready 
for the We usually the 
beveled surfaces pretty rough, our ex- 
perience being that the rough surfaces 


sleeve. leave 


have greater holding power. While I 
say rough, I mean we turn the bevel 
smooth to gage and then score tool 


markings on its face as we do sometimes 
for packing joints. 

Having thus carefully bored and faced 
the commutator, we next place it on a 
mandrel and finish the opposite end. Now 
we are ready for bushing, washer and nut, 
of which no especial description is neces- 
sary. I would advise, however, that the 
washer be a very close fit on the bushing 
or nut to prevent commutator shifting 
The nut must be a good fit on the thread, 
and a good practice is to let the nut on 
somewhat 
this 


bearing 


the threaded portion project 
the 


we 


within commutator. By con- 
struction 
surface for nut and oil is not so apt to 
get through. This point is also import- 


ant in the building of commutators for 


good long 


get a 


long service. A large percentage of 
armatures lose their life on account of 
oil saturating the commutator washer 
insulation. Not a little of the oil creeps 


around the thread into the interior of the 
commutator shell. Oil itself 
be a good insulator, but we find that a 
lubricant after having been through ser- 
vice carries a certain amount of 
in fine division, presumably picked up 
from the surface of babbitt, brass or shaft 
bearings. Next to have 
found stray oil to be at fault for the most 
especially those on 
Returning to 


seems to 


metal 


overloads we 
trouble in motors, 
five hundred volt circuits 
our unfinished commutator, we proceed 
to examine minutely, thoroughly 
and carefully by the eye the bored interior 
of the commutator shell. By careful in- 
spection any particles of borings bridged 
readily be detected 
It is also well to file the 


most 


between bars can 
and removed. 
interior slightly by hand in the direction 
of its length, which will insure a sharper 
definition between the insulation and bars 
Having our bushing, washer, nut and end 
insulation at hand, we shellac the whole 
thing inside and on ends and screw up 
nut, bending the whole tightly together, 
for 


remove mandrel and burn out again, 


the benefit of the ends. When cold again, 
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replace on mandrel, remove commutator 
set screw ring and rough commutator 
all over with a good sharp turning tool. 
lf the internal inspection was perfect the 
commutator may, if the outside 
clear divisions, be tested to hundreds of 
and thousands of revolutions and 
will remain in perfect condition. How- 
ever, after roughing off in the lathe and 


shows 


volts 


getting the test between segments, it more 
than frequently happens that bars will be 
found grounded in the interior of the shell. 
This is usually a very discouraging dis- 
covery and generally found due to over- 
looked copper particles bridged between 
bars. The only thing to be done is to 
remove the shell from bushing. To do 
this we proceed by wrapping several 
turns of good tape around the body of 
shell, then remove nut and carefully pry 
off washer and shell 
and examine inside, where the offending 
spot will be seen at once, provided the 
test circuit is powerful enough to make 
will the 


insulation, remove 


a visible arc, which show on 
obstruction usually, 
dead short circuit, by a small black burn- 
ed spot—which removed 
While the commutator is apart it is well 
to thoroughly test all the segments before 
putting together again. It may be found 
necessary at this stage, especially if the 
commutator be an _ old in for 
repairs, to remove a bar and insulation 
entire. To do this remove the tape and 
replace ‘same with a heavy rubber band, 
Fig. 12. Now we may proceed with a 
thin parting tool, wedge the bars open 
and remove any of them we desire. 

Before closing this article I would like 
to mention a very common trouble which 
can only be obviated by the most care 
ful workman. This can, however, be laid 
up to the armature men, or those who 
do the connecting up. Most all solderers 
prefer muriatic acid and zinc for a flux 
Unless this is used with caution it will per 
sist in getting between the bars and soak 
ing into the mica. The effect will be a 
hot running armature or a complete burn 
out. I should add that while the draw 
ings show two rows of set screws in the 
binding rings we more frequently use 
only one row, so placed that they will have 
pressure in center of 

I hope these few notes will be of in- 
terest and profit to some one 

Omaha, Neb. 


A A A 
A New Center Templet. 


The recently patented device shown in 
the accompanying cuts seems to be dis- 
tinctively a machinist’s tool, although in 
these days of centering and 
similar facilities we are unable to deter 
mine its actual value. It evidently, how 
ever, will find the center of the end of anv 
cylindrical piece to which it may be ap 
plied. There are two thin circular disks 
united by a central stud, 
thumb nut by which they may be clamped 


unless it proves a 


can now be 


one 


segments. 


machines 


which has a 
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The central stud has a true cylindrical 
hole through it, and, for centering, a 
turned center punch or a twist drill fitting 
the hole is used. A thumb piece on the 
edge of each disk is used in turning them 
relatively to each other to adjust the in- 
strument to circular objects of different 
diameters. Each disk has three circular 
slots as shown, the slots in each disk be- 
ing similar, but reversed, and so placed 
that the slots of one disk cross those of 
the other. The partial rotation of either 
disk with relation to the other, changes 
the radius at which the slots cross. In 
each slot, or pair of slots, at the point 








A NEW 


where they cross, is a pin loosely fitting 
the slot, and with a thin flat head at one 
end against the face of the back disk, and 
a hub on the other end against the face of 
the front disk. These hubs do the same 
service as the dows of a chuck, moving 
in and out as the disks are rotated, and 
clasping and holding between the three 
of them the end of the piece to be cen- 
tered. The inventor of the device is Edgar 
F. Fancher, East Norwalk, Conn 


A A A 


The marine journals are calling atten- 
tion to the distinction between freight and 
cargo. What may be all right, or at least 
in common use, on a railroad, is not all 
right on a ship. Cargo is cargo, either 
bulk or general; freight is not cargo, but 


is the recompense for carrying the same 


CENTER 
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Letters from Practical Men. 


Computing the Power of Com- 
pressed Air. 
Editor American Machinist: 

I have lately seen it stated, and regu- 
larly figured out in print, that a cubic 
foot of compressed air at 1,500 pounds 
pressure would be capable of developing 


30 horse-power, 30 and a fraction; I would 


like to know if this can be relied upon. 
m. 'G. &. 

[We take great pleasure in assuring our 

correspondent that the statement which 

he quotes may be relied upon. A cubic 








hinist 
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TEMPLET 


foot of air at 1,500-pound pressure may 
be made to develop not merely 30 horse- 
power, but 100 horse-power or _ 1,000 
horse-power, if the time in which it does 
its work is short enough. If the state- 
ment referred to means that a cubic foot 
of air at 1,500 pounds pressure will main- 
tain a horse-power for one minute, as is 
usually assumed in such cases, then it is 
certainly incorrect. 

The operation of computing the power 
developed by a known or assumed volume 
of air at a given pressure is not a diffi- 
cult one, but it still seems to be often a 
misleading one, from the fact that some 
of the conditions which affect the result 
are Computations 
which have nothing to do with the tem- 
perature of the air from the beginning to 
the end of its work are necessarily worth- 


too often ignored. 
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less. To assume that the volume is in 
versely as the absolute pressure at any 
and every stage of the air’s expansion is 
to assume, also, that the temperature is 
constant, which, in the nature of the case, 
this it 
is only proper to assume that the expan 
sion of the air is adiabatic, or that it re- 
ceives no heat 
while expanding, and that therefore the 
final temperature will be much lower than 
the initial temperature, and the final vol- 
ume will not therefore be inversely as the 


is impossible. In such a case as 


from external sources 


absolute pressure, but considerably less. 

It will be very convenient and labor 
saving for us to assume that the pressure 
mentioned above of 1,500 pounds is the 
absolute pressure, the gage pressure be- 
ing 1,485; then, supposing the air to be 
expanded down to the atmospheric pres- 
sure to enable it to do all the work pos- 
sible, the ratio of the final to the initial 
pressure will be 748; = rh5 = -O1, and 
for this ratio of pressures the ratio of 
imitial and final absolute temperatures 


° ° 1 0.29) 
will be .2633 (formula: () and 


if the initial temperature is 60° Fahr., or 
60 + 461 = 521 Fahr. absolute, then the 
final temperature will be 521 X .2633 = 
137 absolute or — 324. For our present 
purpose it is not necessary to make use 
of these temperature figures, but it is well 
at least to have an idea of what the theo- 
retical temperature would be. 

The ratio of absolute pressures being 
.o1, the ratio of initial and final volumes 
when the air expands without loss or gain 


of heat will be .038 (formula: Gy” 
XN 


and having 1 cubic foot at the beginning, 
the final volume, when expanded down 
to atmospheric pressure, will be 1 ~ .038 
= 26.31 cubic feet. Having this 1 cubic 
foot of air in a cylinder of indefinite 
length and of 144 square inches area, the 
piston will then be 1 foot from the end 
of the cylinder, and from this point the 
work will begin. The travel of the piston 
in the expansion of the air from 
pounds absolute to 15 pounds absolute, 
or to atmospheric pressure, will be 26.31 
— I = 25.31 feet. The ratio of the mean 
effective pressure, absolute, during ex- 
pansion, to the initial absolute pressure 
will be .0713 


I 0.45 
2.451 X [1 
(formula | ( R ) 
R—1 


and the mean pressure will therefore be 
1,500 X .0713 = 106.95 — 15 = 91.95. The 
horse-power developed for one minute 
will then be: 144 * 91.95 & 25.31 — 33,000 
= 10.15. This makes no allowances for 
losses by friction or leakage; and loss by 
clearance would not properly belong to 


1,500 


this case. 

If we suppose a system of compressed 
air power transmission in operation, the 
air being compressed, stored and trans- 
mitted at the above pressure of 1,500 
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pounds, absolute, and then expanded to 
a pressure of 100 pounds, gage, or II5 
absolute, before use, a very suitable pres 
sure for practical service in many cases, 
and if the air is then allowed to assume 
its normal 


if this air is then employed in an engine 


temperature before use, and 
or motor cutting off at one-quarter stroke, 
the results realized will be somewhat, but 
only slightly different from the above 
The 1 


be 1,500 — II5 


cubic foot at 1,500 pounds would 
13.04 cubic feet at 100 
pounds gage. Using this in an engine 
cylinder cutting off at one-quarter stroke, 
the 


would of course be .25 


ratio of initial and final volumes 


and the ratio of 


(= eran 
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Fig. J 
CASTING “LIVE” ROLLS. 
mean pressure for the whole stroke would 
be to the initial absolute pressure .5147 


i ? I 0,405 
451 — 2.451 (;) ) 


(formula 


R 
and the actual mean effective pressure 
would be 115 5147 59.19 — 15 
44.19. If we use this in a cylinder of 144 


square inches area, as before, doing also 


all the work in one minute as_ before, 


the power developed will be as follows. 
144 X 44.19 KX 4 13.04 - 10.00 
Here, as before, no deductions have been 


- 33,000 


made for friction or leakage or the clear- 
ance which would also be a factor in con- 


tinuous operation. Not less than 20 per 


cent. should be deducted for these sources 
of loss.—Ed ] 


am indebted to Mr 
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Casting “Live” Rolls in Chills. 
Editor American Machinist: 
In the drawing is shown a method of 
chills for casting live rolls ] 
John D. Erhmann, of 


making 


Wausau, Wis., 
The 


bers in sawmills to convey the lumber to 


for the sketch and descrip 


tion. rolls are used in large num 
They are usu 


Mr. Erhmann 


various points in the mill. 
ally made in sand molds. 
designed the rigging shown here to make 
a nice casting, and one that would obviate 
the necessity of turning, which had to be 
done with rolls cast in sand. 

Fig. 1 is a sectional view of a chill and 
The core A is made 
ind in the center is a wrought 


the core A in place. 
in halves, 
the same being cast in the 
As will be noticed, there are holes 
shaft at DD to secure it 
from working loose during the life of the 
roll. The bar E is for the purpose of 
holding the wrought-iron shaft to proper 
place. 


iron shaft C, 
roll. 
drilled in the 


These rolls are cast with soft iron, 
for the reason that they are only ™% inch 
in thickness, and iron possessing chilling 
properties would make a casting of the 
above thickness too brittle for use. As 
the core and chill complete the job, a 
molder’s skill is not required in the mak 
ing of these rolls 

Fig. 2 shows plan of chill and roll, and 
alsomethodof gating. Itisunusual to pour 
chill work from the top as here seen, but 
we are advised the results are satisfactory 
The measurements being all given, and the 
drawing self-explanatory, it is not deemed 
necessary to go further into details 

GEORGE ©. VAIR 

N. Y 

A A A 


Uncertain Pulley Practice. 
Editor American Machinist: 

Mr. W. E. Crane, in his letter on “Un 
certain Pulley Practice,” which appeared 
in your issue of May 13th, cites experi 
ences which I am sure most practical men 


Corning 


will be able to testify are of more or less 


common occurrence. Unquestionably it 
ought to be possible to procure pulleys of 
standard diameters and crown; but, as a 
matter of fact, competition cuts the prices 
to such an extent that both these impor 
tant factors are left to 


caprice of the turner 


chance or the 
As a rule, the 
has very hazy notions re 


“man 
in the shop” 
garding crowning, many apparently be 
ing of the opinion that the amount of 
crown ought to vary with the diameter of 
the pulley. It would seem to be an easy 
matter to standardize the crowning of pul 
leys by adopting for the pulley contour 
a curve formed, say, of the arc of a circle 
Working to 
templates of this curvature would ensure 


rising 14 inch in 12 inches 
all pulleys, of whatever diameter and face, 
being exactly alike in this respect, and 
as a result, the belting used thereon would 
certainly prove more durable. It is not 
by any means difficult to recall instances 


of belt gear in which the belt, after run 
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ning over a large flat-faced driver, is then 
led over a small, but excessively crowned 
follower, and it does not require much 
belt 


much more unduly 


acumen to recognize that a so cir 


cumstanced must be 
taxed than if both pulleys are of equal 


crown In the latter case, the cross con 
tour of the belt remains uniform through 
the former it is 


the ad 


out its travel; while in 
alternately flattened and curved 
ditional bending action thus induced be 
ing certainly far from calculated to add 
to the durability of the belt. 

A striking instance of this kind came 
under my notice a few years ago, in the 
course of a visit to a large central electric 
station, in which the dynamos were driven 
by link belting from the engine fly-wheel 
Although there was quite sufficient space 
available to obtain an open drive of fair 
length, the designer preferred to place the 
dynamos close to the engines, and em 
ploy straining pulleys to the upper side 
of the belt in 
pulley contact to secure satisfactory driy 
ing foth the 
dynamo pulleys were 


order to obtain sufficient 


engine fly-wheel and 


crowned, and so 
also was the tightening pulley, but to less 
extent. It is easy to see that, under these 
conditions, the belt would be alternately 
strained, first into a concave and then into 
the 


severely taxing the pins of the belt and 


a convex form, alternate bending 
causing frequent trouble. 

One point in connection with both bel: 
and rope gear, which often escapes notice, 
is, the necessity for taking the thickness 
of the belt or 
cases in which an accurate velocity-ratio 


rope into account in all 


case occurred some time 
a link belt, 1 
drove from a 10-foot wheel on to a dyna- 


With the 
per 


is desired. A 
since in which inch thick, 
mo pulley 2 feet in diameter. 


former running at 160 revolutions 
minute, the dynamo made only 750 revolu- 
tions, instead of 800, as the man in charge 
had figured. On applying to a mechani- 


cal paper for an explanation, he was 
gravely informed that his belt must be 
slipping, that the thickness of the belt did 
not enter into the question, and that it 
was the speed of the surface of the belt 
in contact with the pulleys which deter 
It is easily seen, 
the the 


mined the speed-ratio. 
however, that in the above case 


oretical velocity ratio is 


4.844 


instead of 5, so that the revolutions of the 
dynamos could not possibly be more than 
767. Probably “elastic creep” in the belt 
the the de 


ficiency of speed. 


accounted for remainder of 

In rope gear, also, the mistake is non 
infrequently made of treating the center 
of the rope contact surface as the actual 
diameter determining the velocity ratio 
The difference between this and the diam 
eter taken to the center of the rope is, 


however, sufficiently great to cause a 
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marked divergence from the erroneously 
calculated velocity, especially if the pul- 
leys differ materially in size. M. E. 
Manchester, England. 
. A a 


Broaching Babbitted Bearings. 
Editor American Machinist: 

Babbitting a bearing is not so rare a 
job, nor is it confined to a few privileged 
characters amongst machinists. I hope 


that your readers, many of whom know 


Fig. J 


i 
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Fig. 2 


MANDREL 





BABBITTING 
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<a 
& Cutter 
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Fig. 3 
BROACHES 


Fig. 4 
FOR BABBITT. 
more about babbitting than I do, will not 
toss their heads if I submit the following 
about babbitting: 
In Fig. 1 a cast gear is shown, the hub 
of which is babbitted so that the gear may 
run upon a shaft. The gear (rather gears, 


because many are to be used) is to be 
faced on the sides only, which, besides 
truing up the top of the teeth, is all the 


My 


face 


Was to 


after 


desired. proposition 
chuck the and 


which the babbitt should be poured, leay 


finish 
gear, bore it, 
ing only enough to size the hole with a 
The 


procedure of finishing the gear is the re 


reamer to the required dimension 


verse of the old method, i. e., working 
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the outside first and finally finishing the 
hole, as against first boring and reaming 
and then turning the gear upon an arbor. 
The reason for this proposition was the 
fear that the babbitted hole would suffer 


if put upon an arbor; however, this fear 
was unwarranted, as you will see. 

An old cast-iron plate, finished on top, 
was selected, and a stud, as shown in Fig. 


Upon this stud a 


2, was fastened in it. 
sleeve long enough to project through 
the hub of the gear about % inch was 
fitted. The gear, when placed upon this 
fixture, would be centered true, the gear 
hub having been bored and faced at that 
end. The sleeve itself was tapered larger 
downwards about .o1 inch, so that it could 
be easily driven out of the hub after the 
babbitt. The heated to about 
200 degrees Fahr., and to make a good 
job of it, a tapered plug was to be forced 


gear was 


through so as to expand the metal and 
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Fig. 6 
BROACH 


Fig. 5 

ACTION OF THE 
fill every crevice that might not have been 
filled by the contraction of the cast iron 
that 
as the plug was going through the hole 


while cooling It occurred to me 
it could be so shaped as to cut away the 


superfluous metal, and so a broach was 
The amount 
1-64 inch, 


As the pluy 


made as indicated in Fig. 3 


allowed for compression was 


while the cut was .o1 inch. 
and following broach had been made of 
the could 
should had 


work of 


crucible steel, broach not be 
finished as it have been if 
tool The the 


broach, however, was highly satisfactory, 


made of steel. 
far exceeding my expectations, with the 
exception that the tapering 
downwards—the _ best 
which probably is, that at the upper end, 
little cast the 
hub, it easily yields to the expanding pres- 


hole was 


explanation of 
where there is but iron in 


while further down, 
the 


sure, and remains so; 
the the 
power tending to expand is 


where web of gear begins, 


not large 
enough to permanently set it, and just as 


soon as the broach has passed, it springs 
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back an amount proportionate to the 
power and metal. Therefore, it was neces- 
sary to make a second broach to size the 
hole (Fig. 4). The first broach had to 
the (babbitt) and 
cut about .005 inch all around, while the 
second broach cut .0025 inch only; it 


compress metal also 


nevertheless took in each case a force of 
I2 to 15 


through. 


tons to drive the broaches 
When I tons, it 
must be understood that if on any one gear 
it took 12 tons for the first broach it also 
took 12 tons the 
force necessary in the first case 
tons it also required 15 tons for the second 
broaching. Why so great a difference 
should exist in a lot of gears made at the 


Say I2 to I5 


for the second, and if 


Was I5 


same time, I do not know; yet this is a 
fact. 
Observing now that the first broach 


does about three times as much work as 
the second, it must appear strange that the 
first does not require three times as much 
but I that the 
power is 
chip. 


power; believe most of 


1 


absorbed in compressing thx 
The chip is undergoing a revolu 
tion about a circular and shifting axis, and 
a kind of 
rolls in 


compression edgewise as it 
toward a 
shown in Fig. 5, lying in under the lip of 
the broach within the gear. As more of 
this work will come up (of different di 
mensions), the broaches will be made of 


smaller diameter, as 


too] steel, shaped as shown in Fig. 6, so 
that four cuts may be taken, thus separat 
ing the circular chip in two places, so that 
it may curl any amount it pleases without 
compressing it excessively, if at all. | 
that but the 
power will suffice to force the broaches 


am confident one-half of 
through, or that the forces required will 
be in better proportion to the work to be 
done 
EK. LAWRENZ. 
Troy, N. Y. 
A A A 


Short-Gear Teeth in England. 
Editor American Machinist: 

Since I first broached the subject of 
short gear teeth, in the columns of the 
“American Machinist,” I am glad to note 
that the question has received a great deal 
of attention in America and several have 
written on the subject. I am continuing 
the practice myself for ordinary pitches 
of 1 inch to 2 inches, which come mor 


particularly in my making the 


tooth length half the pitch 


way, of 
This gives a 
good, firm tooth, too short to break across 
readily, and one that has very little fric- 
tion of approach. Of the many gears I 
the 
years, I can hear no bad report of any one 


have made short during past few 


of them. I learn of some converts to my 
ob- 
the 


small amount of wear which takes place 


views who have had opportunities of 


their working and noting 


serving 
To me the curious part of my connection 
with the matter lies in the fact that though 
there was never a whisper of fault in con 


1 thev had 


and \ 


nection with the short teeth, 


AMERICAN MACHINIST 


teeth, which 


cut badly when working, yet there was 


successfully replaced long 
continual grumbling about them. I do 


who grumble read the 
Machinist,” or 


bits of knowledge 


not think those 


“American they would 
have picked up many 
of which I know they are not possessed 
Thus I have not the pleasure of knowing 
that 


loried. Like so many fossils, the man who 


they will see themselves thus pil 


won't see an improvement when it lie: 


right before him, ought to be labelled and 
put away 
W. H. BooTtu 


London, England 
A A A 


Facing Nuts True. 
Editor American Machinist: 
The nut arbors illustrated and described 
Machinist” ars 


doubt be 


in June 3d, “American 


tools. 


useful and will no new 
to many of your readers, but the spherical 
ended arbor and concave washer for this 
purpose is an old device, having been in 
use 20 years that | know of and no doubt 
if a search was made it would be found 
much older than that 


The 


objection, but the trouble is that its us¢ 


fact that it is an old device is no 


does not insure the true facing of nuts 
The thread on the arbor must be shorter 
than the thickness of the nut to allow 


the facing tool to clear, and being made 


an easy fit to facilitate and 


getting on 
off, the result is that the adjustable washer 
does not prevent the nut from getting out 
of line with the arbor. 

If anyone doubts this statement it may 
easily be demonstrated by facing a nut on 
both 
replacing it as it was for the first facing 


sides on such an arbor, and then 


when it will be found that only in rar 


will it run true. 


cases 


Of course nuts faced on such an arbor 


will be square enough for most pur 


poses, but it is best to know that it is not 
absolutely accurate, as some might sup 


pose aiter reading the article on the sub 


ject. 

The use of a key in the arbor to release 
the nut quickly is very good, but a very 
rapid way of working is to use a lathe 
having a reverse pulley on countershatt 


and if the be Its are not too loose, by hold 
i wrench the lathe 
the off, as it 


any more belt pull 


ing the nut with may 


be reversed to. start nut 


usually does not take 


to start the nut off than it did to force it 


iwainst the washer when facing 


A frequent cause of untrue facing 1 
small chips left in the nut from tapping 
the nut 


a fair bearing on thx 


or other small particles get in 
threads and prevent 
arbor thread, and to somewhat avoid this 
it is best to have the starting end of thi 
thread 


radial plane with the 


arbor cut off square or made a 


arbor axis, so that it 


will scrape the dirt out as the nut is 


screwed on 


BELLI CRANK 
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Old Machine Experience in Eng- 
land—Advice Gratis. 


Editor American Machinist: 

Please give me space enough to say 
how much I enjoy Mr, Miller's cresting 
letters from England, and how similar I 
find some things in them to my own ex 
perience, as lat back as 1850 There 1s 
the Same tendency to trave on old lines, 
and particularly to make everything 
strong.” I shall hope to hear more about 
the shops in Lanashire, and Yorkshire, 
which I saw then, such as are left of them, 
and they are in all probability there yet 
[ well remember my visit to Mr. Whit 
worth (betore he was Sir Joseph), and 
his explaining to me his method of deli 
cate measurements. He sent me toa shop 
in Patricroit, where | bought a 
“Shaper,” then a new tool, and sent it 
over to the [Essex Company's Machine 
Shop, at Lawrence, Mass 

I also sent them at the same time, the 


drawings for the “Link Motion,” for lo- 


comotives, which I got from the Sharp 
Brothers in Mancheste1 They were new 
to New England, although they had been 


introduced at Phil 


Your 


delphia er Paterson 


editorial 1 week or 


two since, 
on “Advice Gratis,” 1s xcellent, anc I 
hope your advice, “not to give advice 


without being paid for it,”’ 


' 
| may be gen 


erally followed. I have been pumped in 
that way as long as I can stand it, and 
propose to “turn over a new leaf.” Iam 
always ready and glad to advise a brother 
in the profession, for I owe much my- 
self to older member now passed away, 


and I have had much pleasant correspon 


dence, on the “Give and take” plan, with 
my old friend, the late John H. Cooper, 
but when, as has happened more than 
once, the representative of some business 
firm comes and tempts me with the pros 
pect of a job, the laying out some wate: 


power or electric plant, and gets out of 
should do 


eects 


me a general idea of the 
it, and 


details out of 


way | 


then goes off, and enough 


somebody else to work out 


the job without paying anybody, giving 


ison finally, for 


some false rt “not calling 


gain.” I propose to shut down the 
gates, and start in ona C. O. D. system 
and I thank you especially for your edi 
torial SAMUEL WEBBER 
Charlestown, N. H 
A A A 


Cutting Standard V-Threads. 
Editor American Machinist: 

Your explan our “U. S. stand 
ard” V-thread in the “Machinist” of May 
20th is perfectly correct, theoretically, but 


ition ol 


is not in accord with what is common 
practice in the shops We do not grind 
the points off our thread tools either for 
outside or inside worl The top of the 
thread left flat one-eighth of the pit 
ou vy, but t bottom is made sharp 
LATHE HAND 
[Then th rews cut are not quite as 
trong 1 ht be, that’s all.—Ed 
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A A A 
Fine Work—Fine Tools—Fine 
Criticisms. 


Upright drills, as we all know, are in 
these days generally employed in the driv- 
More than half of 
them, it is pretty certain, do nothing else 


ing of twist drills. 


from one end of the year to the other but 
drive twist drills. Quite a number, and a 
healthily increasing number, also drive 
taps to follow the twist drills. The tap 
cannot require to be held or guided with 
any greater truth or precision than the 
drill, because the tap must almost neces- 
sarily follow the drilled hole; so that, when 
it comes to a consideration of the ac- 
curacy of the movement imparted to the 
tap or drill, it is sufficient to consider the 
drill alone, as embracing in itself all the 
necessary conditions. 

Now, who can say what is the average 
diameter of the drilled, and the 
depth of the holes, in general machine 
shop practice? As to the depth, we know 
that the holes are not usually very deep in 


holes 


proportion to diameter, because the stand- 


ard twist drill itself tells us that. The 
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drills are not long, to begin with, and it 
is expected that at least a half of the 
length of the twist part is to be ground 
away in resharpening the drill before it is 
discarded. 

Of course no one can tell what is the 
average diameter or depth of the holes 
drilled with the twist drill in the upright 
drill. If we assume, for the drilling done 
in shops engaged in building steam en- 
gines or machine tools, 1 inch in diam- 
eter and 1% inches in depth, we may not 
out of the way. The 
dimensions for all of drilling 
would be much below this, but when it 
comes to the very small drills, they are 
probably more frequently used in some 
type of lathe than in the upright drill. 

When any attempt is made to criticise 
the upright drill, it is of the utmost im- 
portance that the nature of its work be 
kept in view, and the above considera- 
tions have been adduced merely as pre- 
liminary to a little remark that it may be 
proper to make, and which we had ex- 
pected that someone would have made 
before this. In our issue of March 25th 
there appeared a letter from an English 
works manager, criticising some points in 
the American-built tools in his establish- 
ment. As we have intimated, we must 
confess that the letter failed to call out 
the remarks from our alert and usually 
ready correspondents that it was well cal- 
culated to provoke. It may have been 
that some little delicacy was felt in the 
matter and that our correspondent was 
let alone out of pure generosity. If that 
was the case, we cannot but think that in 
this case generosity was, as generosity 


be far average 


classes 


usually is, not quite justice. 

The most prominent item of complaint 
in the letter referred to was that in several 
upright drills with which the writer had 
to do, “the base, and in some cases the 
table, was badly out of square with the 
As to how much the “badly out 
of square” was meant to signify, was in- 


spindle.” 
dicated by the further remark that it “‘is 
not possible to insure the alignments be- 
ing correct without testing, even if made 
in the most perfect machines ever devised. 
tool-builder would think of 
sending out a lathe having its slides left 
just as they came from the planer, al- 
though probably no tool in the shop turns 


No good 


its work out better, or even as good as a 
good planer.” The evident inference is 
that, in building the upright drill, after 
the done their most 
accurate work in boring, turning and fac 
ing the parts of the drill, it still required 
filing or scraping or other correction and 


machine tools had 


adjustment 
It is de- 
grading to the lathe to place its require 


This is surely hypercriticism. 


ments for accuracy upon a par with those 
of the upright drill. It does not improve 
the upright drill or any other tool to re- 
Say that the drill 
was employed in drilling cylinder heads, 
or in drilling and tapping and putting the 


fine it above its work. 
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studs in the ends of a cylinder, a job as re- 
sponsible as any that most drills are called 
upon to do, and the kind of work which 
the drill is specially designed to do, how 
would the quality or the quantity of the 
work be affected by the fact that the table 
had been discovered to be out of parallel 
with the base by a micrometrical fraction 
of an inch, or the spindle equally out of 
truth with either? As a matter of fact, 
there is no upright drill of English or 
American make which cannot be proved 
to be out of truth. There is no drill that 
does not spring under the pressure of the 
cut, and differently under different pres- 
sures, and it surely cannot be true all the 
while. 

This does not mean for a minute that 
our drills are built any too carefully, or 
that they would be just as good if they 
were less accurate than they are. It does 
not mean, either, that the most exacting 
work in the drilling line can be satisfac- 
torily done by the cheapest built drill on 
the market. We mean only that there 
are unnecessary and unprofitable refine- 
ments sometimes advocated and sought 
for. Our finest and most accurate work 
is, after all, only comparative. The best 
of it is not good enough, while much in- 
ferior work may be quite good enough in 
its place. Where the most exacting re- 
quirements occur, too great skill and care 
cannot be concentrated upon meeting 
them, but such skill and care must be 
saved for such places. There are those 
who would have the foundry rattler as 
accurate as the gear cutter. This would 
not mean that their castings would be 
better than other castings, nor their gears 
either. 

A A & 


Let There Be Light. 


The memories of the H. M. S. Pinafore 
are sometimes recalled in our own naval 
service when tailor- 
made man—with a pull—rises to the head 
of an important bureau. 

A recent general order from the Navy 
Department, prompted by one of the bu- 
reau chiefs, imposes the utmost economy 


some unpractical, 


in the use of dynamos, and in fact directs 
the disuse of electric lights during the 
greater portion of the night. As soon as 
the dynamos are shut down, lard oil lamps 
are lighted, which, besides giving an in- 
ferior light, emit smoke and odors that 
are not relished by the men who have 
been accustomed to the innocuous incan- 
descent lights. 

In addition to the impairment of the 
ventilation, the resort to lard oil lamps 
conduces to a lapse of cleanliness of the 
ship and causes much loss of time of the 
working force. And, beside the consid- 
eration of the inconvenience to the crew, 
there is an element of danger which has 
recently been strikingly demonstrated. 
One of our latest and largest cruisers, ly- 
ing at anchor with her electric lights out, 
came near being run down by a fast Sound 
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That experience was enough 
for the cruiser’s captain—the dynamos 
have been running ever since. Still more 
recently, one of our monitors lying at 
Philadelphia was run into by a barge. 

The monitor got the best of the encoun- 
ter, but there was nevertheless a chance 
for a dire catastrophe with the lower decks 
of the ship in almost utter darkness. 

The ostensible reason for imposing all 
this discomfort is a desire for economy; 
as if lard oil lights were not many fold 
dearer than those extracted from the coal 
predicted that at 
general order of the Navy De- 
a dead letter 


steamer. 


pile. It safely be 


least 


may 
one 


partment will become 


A A A 


Summer Courses of Study at Cor- 
nell University. 
We have announcement of 


the above 


received 


courses of study which com- 


prise the languages and sciences in ad 
and design- 


The 


fee for the courses in elementary drawing 


dition to mechanical drawing, 


ing and experimental engineering. 


elementary designing and kinematic draw- 


ing and design is $20 each or $30 for two 


courses. The fee for laboratory work 


in testing materials, lubricants, motors 
and like subjects is $25 and for the course 
of lectures in practical steam engineer- 
ing, $12. Instruction begins July 6th. 
Engineers or machinists are admitted 
to the work 


sign, and in the testing of materials, fuels 


drawing and machine de- 


and motors without preliminary examina- 
tion 


A A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. bpm f must pertain to our 
oedidiin and be of general interest. We can- 
aot undertake to answer questions by mail, 


(95) S. E. S., Iowa City, Ia., asks: Is 
an engine having a high rotative speed 
necessarily a high- speed engine? A.— 
The term high-speed engine is commonly 
understood as meaning an engine having 
a high rotative speed. These engines 
usually have a short stroke, and it fre- 
quently happens that their piston speed is 
no higher or even not as high as long- 
stroke engines having a low rotative 
speed, which are hence, in the vernacular, 
low-speed engines. 


(96) G. F., Philadelphia, sends us a 
sketch of a bicycle drive, comprising a 
large internal gear, 90 teeth, upon the 


pedal crank shaft, meshing into a pinion 
of 27 teeth upon an intermediate shaft, 
which shaft also carries a sprocket wheel, 
and the usual chain connects this with a 
sprocket wheel of the same size on the 
rear wheel of the machine. The question 
is asked: Is there any effective force 
gained in a wheel geared like this, and, if 
so, how? A.—No train of gearing or ar- 
rangement of gearing can by any hocus 
pocus increase the power or effective 
force which it is employed to transmit. 


(97) “Hennessy,” a 16-year subscriber 
to the “American Machinist,” writes: I 


want to use common machinery steel for 
crosshead pins and 


caseharden them so 
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that they will not wear; can you give me 
a recipe for the casehardening? A.—The 
process of casehardening has been de 
scribed and discussed considerably in our 
columns. The articles should be packed 
in bone dust, leather scraps or similar 
material, in a covered iron box,and placed 
in a furnace where the whole can be kept 
at a red heat for several hours. The 
articles are then cooled quickly by plung- 


ing in water or oil. See articles by B. F 
Spalding, May 22 and June 5, 1890, and 
“Letters from Practical Men,” January 


16, January 30, February 6 and February 


13, 1896. 


(98) C. A. H., Pennsylvania, asks: 1. 
How is the stress per square inch in the 
rim of a fly-wheel computed? A.—The 
formula for the tensile strain on the cross 
section of the rim of a fly-wheel is 
0.00005427 IV Rr?, IV being the weight of 


the rim in pounds, R the mean radius 
in feet, and r the revolutions per min 
ute (for derivation of the formula, see 
Kent’s Pocket Book). 2. Does it not 
vary with different materials, other con- 
ditions remaining the same? A.—lIt 


iron the strain per 
sectional area of rim is 
wrought iron it is 
0.0011366 R2 r2, for steel 0.0011593 R? r?, 
and for wood 0.0000888 R?2 r?. 3. Is not 
the actual amount of metal or material in 
the rim immaterial as far as the unit stress 


does: for cast 
square inch of 
0.0010056 Rk? r?, for 


is concerned? A It would be imma 
terial under the above formulas, but actu 
ally this would not be quite true. If we 


suppose the rim to consist of a number of 
concentric rings of different diameters, 
one inside the other, it is evident that the 
stress upon the inner one would be the 


least. 4. Is not the stress in the rim due 
to centrifugal force a tensile stress? A.— 
It is. 5. Cannot a section of the rim be 


tween the arms be considered as a beam 
supported at both ends and uniformly 
loaded? A.—This would not be a correct 
treatment of the 


(99) W. V. D., Melbourne, Australia, 
asks (1) for the method of calculating the 
strength of neck pieces inserted to rein 
force man-hole openings in boilers. A 
The Hartford Steam Boiler Inspection & 
Insurance Company consider that the 
case is met if the sectional area of the re 
inforcing ring is equal to or slightly ex 
ceeds that of the piece of shell cut out 
They point out, however, that the 
strength of the rivets in shear should be 
carefully calculated in order to provide 
strength to prevent the shell from tearing 
itself from the ring—an obviously 
necessary precaution. We do not know 
what the practice may be with you, but 
here these rings are often bolted to the 
outside of the shell, which is an obvious 
error. The ring should be bolted to the 
inside of the shell, because by so doing 
the hole cut from the shell need be no 
larger than the opening through the ring, 
and because the largest section of the ring 
is found in the transverse section of the 
boiler, and the shape of the ring gives a 
much better reinforcement to the weak 
ened shell. Tensile tests of materials in 
testing machines strain the test piece in 
one direction only, while in actual boilers 
the strain is applied in two directions, and 
our correspondent wishes to know if the 
results obtained on the testing machine 
are strictly applicable to the conditions 
found in boiler work. A.—Experiments 
have been made on pieces under stress in 
two directions at right angles to one an- 
other, as the strains are applied in actual 
boilers, and the results show that the 
smaller strain does not affect the strength 
of the piece in the direction of the larger 
strain. 


case. 
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Personal. 

Frederick A. 
chanical engineer, 
Hartford, 
gineering 


Boland, civil and me- 


has opened an office at 
for the 


Conn., practice of en- 


and solicitation of patents 


Alonzo G. Collins, recently chief drafts- 
man for the Filer & Stowell Company, of 
His future 


but he con- 


Milwaukee, has resigned. 


movements are undecided, 
templates opening an office as a consult- 


ing engineer, 


Edward P. Buffet, M. E., LL. B., an 
associate editor of the “American Ma- 
chinist,” has opened a law, collection and 
patent office at 150 Nassau St., N. Y., 
room 1409. Mr. Buffet will pay especial 
attention to the business of the mechanical 
trades, and to obtaining patents upon 


nachinery 


Mr. Fred. F. Fischer, designer of the 
Fischer, Fischer-Gates and Gates auto- 
matic engines, and until recently chief en- 
gineer and head salesman of the steam 
department of the Gates Iron Works, has 
withdrawn from this company, and will 
probably, in the near future, place upon 
the market the improved Fischer engine 


A A A 
Machinery Bearings of Aluminum. 


BY F. A. FARNSWORTH. 
Aluminum for 50 cents a pound, and 
plenty of it, has induced machinists and 
engineers to experiment with it for 
sleeves and machinery bearings. I first 
took it up in 1890, when aluminum was 
about $5 a pound. Since that time the 


tests undertaken to prove aluminum a 


superior metal for machinery bearings 


have been many If the specimens of 
tested bearings exhibited count for any- 


thing, it will have to be acknowledged 
that either aluminum is 


shafting or that the 


non-ethcient as a 
bearing for experi 
menting mechanics were not familiar with 
the proper method of making aluminum 
bearings 


The experiments showed that a bearing 


composed of an oxidizable metal, such 
as hardened aluminum, could be worn 
and scraped out of shape very easily. For 


this reason a number of the special forms 


bearing were rendered worthless in a 
test of short duration 

results of former tests, 
able difference of 
an aluminum bearing wil! 
better than 


dinary 


Regardless of the 
there is consider- 
opinion as to whether 
not behave 
a common bearing under or- 
My 
that, correctly made, it will. It 
to briefly to the 
that 


for I could not get satisfaction 


circumstances experiments 


suggest 
will be 


necessary refer 


casting of the aluminum bearings 


were used, 


from those furnished by other parties. 
THE MELTING FURNACE. 
Fig. 1 is a cross-section of the melting 


furnace I had built. The crucibles are 


plumbago incased in a cast-iron receptacle 


and set in the coke fire. The crucibles 
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are lined with asbestos fabric A. The lid 
of the crucible is provided with a plug B. 
The outflow D leads to the flow pipe E, 
out at F, and to the gate of the flask, and 
the metal does not contact with the air at 
any point. 

For the test castings I purchased the 
aluminum in bars (10 per cent. alloy), and 
added a small percentage of nickel. The 
metal was heated to about 1,000 degrees 








Fire Chamber 
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TESTING. 

I present in Fig. 3 a sketch of the ar- 
rangement of the bearings as tested in 
combination, each section being provided 
with an oil tube C, and a rubber oil reser- 
voir B. The latter is supplied with a valve 
so that the oil passes the tube only when 
the ball is pressed. 

Fig. 4 shows the testing device em- 
ployed. The combination in Fig. 3 is ad- 
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Fig. 1. 


C. in the furnace in two and one-half hours 
and tapped and run out to the flasks. 


MOLDING. 


The process of casting without permit- 
ting the air to reach the metal, and bring 
about some of the disastrous effects de- 
veloped in previous experiments, consisted 
in removing the cover of the furnace by 
means of chain tackle, drawing the fires, 
and then breaking the asbestos lin‘ng, at 
C, by putting a rod down through the hole 
in the lid of each crucible. The metal 
would of course flow quickly to the flasks. 
A section of one of the flasks is shown in 
Fig. 2. The connecting pipe for the in- 
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THE 








MOLD. 


flow is at the top leading to the gate which 
is covered and provided with the stopper 
A. The use of this stopper is to govern 
the flow of the metal through the receiv- 
ing gate, from whence it passes to the 
After casting 
the bearings, the usual burring and chip- 
ping processes take place, followed by 


runner and into the mold. 


smoothing on brush and cloth wheels and 
polishing on felt and buff cylinders. The 
bearings are then in shape to test. 


MELTING FURNACE FOR ALUMINUM. 


justed between the blocks A and D. The 
shaft is fitted with a drive wheel and 
driven by a belt. The pressure screws are 
marked F F. The spring E equalizes the 
power between the block D and the top 
of the bearing and a similar spring is 
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adjusted at C between A and B. The 
bearings are capable of receiving motion 
in a continuous direction, and by means 
of suitable mechanism bearings may be 
made to press upon the shaft with any 
force desired. 

During the period covered by the ex- 
periments the aluminum bronze gave no 
indications of breaking down under pres- 
sure as high as 2,500 pounds per square 
inch and with the shaft turning 270 times 
a minute. The tensile strength of the 
aluminum bearing was 21,000 pounds per 
square inch. This bearing had consider- 
able spring and resilience. The shrink- 
age was shown to be a little more than 
that of brass, being equal to one-quarter 
of an inch to the foot. 

The zinc section was the first to crys- 
As is well known, the alloys of 
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Fig. 3 


talize. 
zinc are the most crystalline used for 


bearings. The hardened lead section was 


June 24, 1897. 


the first to run and seize the shaft and 
had to be replaced with another. The 
brass and the aluminum bronze sections 
gave about equal readings. The chief fea- 
tures of brass and aluminum bronze as a 
material for bearings are their high melt- 
ing point and capacity of resisting high 
compressions. 
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Fig. 4 
TESTING BEARINGS. 


I think that my experiments demon- 
strate that aluminum bronze need not 
necessarily be a failure as a bearing metal. 
It all depends upon the method of making 
the bearings and the conditions of using 
them. 

A A A 


Machinery and the’ Laborer. 


But analyzed, the statement that ma- 
chinery is an enemy to happiness and is 
destroying individuality and character, 
is misleading, and quite aside from the 
facts in the case, calculated to disturb the 
happiness of each workman and to em- 
bitter his life. So far from tools degrad- 
ing men they represent the uttermost of 
kindness and divine benefaction. By 
reason of the ignorance and error of past 
generations it happens that very few men 
are possessed of genius and greatness. 
There are a few ten-talent while 
most of all represent one talent. Now, 
in an age when civilization has become 
complex and highly organized, the great 
multitudes representing one talent are in 
danger of falling out of the race. The 
strong and wise advanced so swiftly that 
the one-talent man could not keep up. 
Nor was he able to work with sufficient 
rapidity to hold his place. Now, in the 
interest of this one-talent man, inventors 


men, 


were raised up to create tools. 

To make a modern shoe requires sixty 
different workmen. From these sixty 
different tasks the one-talent workman 
selects something he can do, and, doing 
that one thing, he, too, becomes a creator, 
rctains his self-respect by beinga producer, 
and where without tools he would have 
been heartbroken, with his tools he stands 
his feet and makes his own 


upon own 
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contribution to our civilization. Ful- 
filling the promise that “the bruised reed 
I will not break’”’ God gave the tool as an 
act of uttermost tenderness and kindness. 

Search all and 
there shall not be found one single element 
that represents a form of ministry to the 


modern life through 


weak and the poor, that is so beneficent 
as the fact that machinery hath so divided 
toil as to enable the humblest man to be 
come a self-supporting worker, and have 


his own place in civilized life. And when 


the tool has made a place for the one 
talent man through nine hours of toil, 
it goes on to give him four times the 


wage that his father 


which he 


enjoyed, by means of 
the 
book, the picture, the ride to the park or 


purchases a newspaper, 
lake or into the country, influences that 
redeem him from drudgery and obscurity, 
the child of 


For the occupation 


anc make and 


tools 


him variety 

and 
than the 
the library and the school house 
the 
their progress by means 


growth. 
church, 
For 


e 
Ciasses 


are teachers, not less 


in God's province working 


are to achieve 

of tools 
Within the next century, it is believed, 

tools are to make the school and the col- 


"lege as free and as open for young men 
and maidens as public schools are for 


boys and girls. Machinery is to increase 
intelligence and refinement: to put com- 
forts and conveniences with instruments 


of beauty with those now called the poor 


the weak Through 
that like 
comes together in drifts, 


and scattered evenly over the land. 


and machinery, 


now sometimes 
is to be diffused 


In- 


creasingly freeing men from toil, tools are 


wealth snow 


to give men leisure for study, travel, phil- 
anthropy, reform, Christian service and 
sympathy.—From an address by Dr. N. 
D. Hillis, Chicago 
A A A 
Speeds per Second. 

Some enterprising contemporary has 
assembled the following gamut of speeds 
per second; we have interpolated one or 
two: The snail, one-half inch; a man walk- 
ing. four feet: a fast runner, twenty-three 
feet: a fly, twenty-four feet: fast skater, 
thirty-eight feet: seventy 
feet: a carrier pigeon, eighty-seven feet; 
locomotive, sixty miles an hour, 88 feet; 
feet: the 
known, 380 feet: the Krakatoa wave (at 
the volcanic catastrophe of August 27 
1893, in the Sunda Islands), 940 feet; sound 
in the air, 1,095 feet: the surface of the 


ocean Waves, 


swallows, 220 worst cyclone 


globe at sea-level, on the equator, 1,500 
the 


feet; the moon, 3,250 feet: 


the 


sun, five 


and one-half miles: earth, eighteen 


miles; Holley’s comet in the perihelion, 


235 miles; electric current on telegraph 
wires, 7,000 miles; induction current, IT,- 
electric current in 


lioht 


armatures, 21.000 miles: lig 


040 miles; copper wire 


180,000: miles 


discharge of a Le through 





copper wire of one-sixtennth it in diam 


eter, 277.100 miles This last is the 


ad 


greatest 


rapidity so far me: 
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Commercial Review. 


New York, Saturday Evening, June 19 


HAS THE REVIVAL OF BUSINESS BEGUN? 
We put the matter in an interrogatory 
form. 


raised that ocular demonstration is needed 


The cry “Wolf!” has been so often 


fully to convince one of his presence 


Yet, he may be here this time. Reports 
of business improvement are heard on all 
Good sales of iron have been re- 


Pitts- 


hands. 
ported from various centers. In 


burg the movement has been heavy, 
though not long continued, and the high- 
est prices reached were not maintained. 


But it is not the iron trade alone that has 
received a stimulus, although in that sen- 
sitive market the upward impulse has been 
the most sensible. As Dun’s “Review” 
for to-day expresses it, ‘There is evidence 
of gradually enlarging business in every 
important department.’ 


We cannot but think that this stronge: 


tone of business is the more encouraging 


because of its occurrence at a time when 


seasonable tendencies are adverse and 


when there seems to be no powertul ex 


trinsic influence to affect the market, un 
less it is the prospect of an early settle 
ment of the tariff. 

TO ADVANCE PRICES OF FILES. 


The annual meeting of the File Manu 


facturers’ Association of the United 


States was held, in this city, June 16th. 
Acting upon a sentiment that the prices 
of tiles are altogether too low, it was de 
cided to put into effect a new list, July Ist, 
which increases prices, nominally at least, 


about 7) 


72 per cent. A report has gotten 


into print that a committee was appointed 
to go to England and confer with Shei 
field manufacturers, with a view to a 
similar revision, but this is a mistake. A 


member of the association speaks ol 
the business situation in files as showing 
Still, 


he thinks that the supply market shows 


little change this month over last. 


a gradual improvement, so that by fall, 


better times may be experienced. 
MACHINE TOOLS. 
machin- 


The 


ery, as indicated by the interests in this 


tone of iron-working 
city must, upon the whole, be considered 
as allowing if not necessitating a more 
hopeful view of the future. It is true that 
the June business of several concerns is 
not proving equal to their May trade, but 
the prevalence of a under-cur- 
felt in 


stronger 


rent may be many quarters, in 


fluenced partly by the surrounding re 
ports ol business improvement, no doubt, 
but partly by the outlook of the machin 
ery trade itself. Several « ompanies report 
business 


greater inquiry, some heavier 

Orders still run chiefly in narrow chan 
nels, a tool here and a tool there Of the 
more extensive equipments, two in this 


loca ity have been to replace plants de 


stroved by fire: one in New York City 
nd the other in Hobo en \mong the 
most mrtant | oects that sellers ive 
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recently found to bid upon are machinery 
for the New York Sugar Refining Com 
pany and for the Watervliet Arsenal. The 
former includes some heavy tools and 
the latter lathes of 16, 20, 30 and 38-inch 
swings, one or more of each 
How the 
respect, alto 
\ large local 
company inform us that they have not as 


this 


Foreign trade is good year 


compares with last in this 
gether, is rather uncertain 
work on hand as at 


much foreign 


time last year, there being rather less de 


mand for bicycle machinery. They are re 


ceiving good orders from abroad, neve1 


theless, and if not quite as heavy as last 
year, it may be because they are 
not urging the trade as_ forcibly 
On the other hand, w know of 
one company. wl export trade 
is better than it was a year ago and 
we doubt whether any concern which 
caters ¢ irnestly to the Europe il field 
finds that thi s vet becoming unsat 

ctory 

One order for bicycle machinery was 
taken recently | ar necticu com 
pany for Japan, amounting to nearly 
$40,000 The Garvin Machine Company 
of this city have received a $12,000 con 
tract for bicycle machinery from Paris 
These do very well for single orders of 
bicycle tools, but last year the latter com 
pany received, for German account, 
one amounting to $60,000 

One house notes a marked improve 
ment in its business from Chicago, which 


is decidedly a good sign, as coming from 
a part of the country where business has 


dead 


returned from Youngstown, O 


hitherto been almost A party just 

ind vicin 
ity, informs us that the business sentiment 
in that part of the country is improving 


The Niles Tool Works speak of good re 


ports from their Philadelphia and Boston 


offices, and a cheerful sentiment has for 
some time prevailed at the New York 
office. 

Mr. K. Wergenberg, representing a 


Swiss manufacturing concern, has arrived 


in this country, and will travel through 
the New England States, with a view to 


The 
Pan-Americans placed over $80,000 worth 
and New York, 
machinery and railroad 
Mexico and the Argen 


purchasing tool-building machinery 


of orders in Philadelphi: 
principally for 
supplies to goto 

tine. 
The New England 
machinery company remarked yesterday: 
affected 


representative of a 


“Business appears to be greatly 


by the changes in the tariff The people 
with whom I talk are divided between 
two opinions. Some think that after the 
tariff is comfortably settled, trade will be 
nto boom. Other nd these lude 
some old d we tablished interests 
do not believe it high tariff and think 
we had bette t d go ahead 
th our bu \\ h diversity of 
entiment sé tl lines 
party ertainly 
‘ i nt 
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the gets the tariff 
hammered into the shape in which it in- 
tends to keep it will be signalized by a 
general settling down to business. The 
No cloud of 
more than trifling size is on the political 
The present improved under- 
which 


when government 


times are ripe for a change. 


horizon. 
tone of business is a circumstance 
may meet a conclusion of the tariff uncer- 
half way and on with it 
toward better times in spite of the ap- 
The tran- 


tainties move 


proaching midsummer season. 


sient business revival of 1895 was not 
hindered by the calendar months, nor 
need the permanent one of 1897. It is a 


significant fact that the machine tool mar 
ket is manifesting at least a little vigor at 


this season and not lapsing into utter 


drowsiness as the summer deepens. 


Quotations. 


NEW YORK, Mondavr June 21. 


Tron—American pig, tidewater delivery: 
No. 1 foundry, Northern,......$12 00 @$12 50 
No. 2 foundry, Northern...... 11 00@ 11 25 
No. 2 plain, Northern......... 10 50@ 11 00 
Gray forge, Northern.......... 9 75 @ 10 25 
No. 1 foundry, Southern...... 10 25@ 10 75 
No, 2 foundry, Southern....... 9 75 @ 10 00 
No. 3 foundry, Southern...... 9 50@ 10 00 
No. 1 soft, Southern.......... 10 25@ 10 50 
No. 2 soft, Southern........... 9 75 @ 10 00 
Foundry forge, or No. 4 South’n 9 25@ 9 50 


Bar Iron—Base—Mill price, in carloads, on 
dock: Common, 1.00 @ 1.05c.; refined, 1.10 @ 
1.25c. Store prices: Common, 1.25 @ 1.35c.; 


refined, 1.35 @ 1.45c. 

Tool Steel—Ordinary sizes, standard quality, 
6 @ie., with some brands perhans a_ little 
less; extra grades, 11 @12¢.; special grades, 
l6c. and upward. 


Machinery Steel —Ordniary brands, from 
store in small lots, 1.50ce. 

Cold Rolled Steel Shafting—Base size, 2.40c., 
in small lots, from store. 

Copper—Carload lots Lake Superior ingot, 
11% @ 11\c.; electrolytic, 10% @ 10%e.; cast- 


ing copper, 104% @ 10%\e. 

Pig Lead—In carload 
New York. 

Pig Tin—For 5 
14.15¢., f. o. b. 

Spelter—In carload lots, New Y 
4.25 @ 4.35c., f. o. b. 

Antimony 6%, @ 7T%e., according to brand. 

Lard Oil Prime city, present make, com- 
mercial quality, in wholesale lots, 36 @ 37c.; 
Prime Western, 34c. 


A A A 


New Catalogs, 


‘There are three sizes of Standard Cat 
first authorized by the Master Car . 
Association, 9°x 12", 6'x9" and 3%" x6" 
We recommend the 6" x9" size for 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

The Waterbury Watch Co., Waterbury, 
Conn., send us small catalog containing de- 
seription of cyclometers, bicycle watches, 
ete. The catalog is 34 x 5 inches. 


3.45c., f. o. b., 
14.05 @ 


lots, 


and 10-ton lots, 


k delivery, 


We have received from the Stiles & Fladd 
Press Company, Watertown, N. Y., their 1897 
catalog of presses, drop hammers, ete. The 
catalog is standard size, 6 x 9 inches. 

The Ottumwa Iron Works, Ottumwa, Ia., 
have sent us a catalog of hoisting engines and 
mining machinery, including pumps, presses, 
fans, derricks, ete. The catalog is 6%x9\%4 
inches. 

We have received from Henry Blundell & 
Co., Providence, R. I., a catalog in which are 
described and illustrated sensitive drills. The 
catalog is 4x 7% inches. 


We are in receipt from the ‘‘Textile World” 
of a copy of the Textile Directory, published 
by them, and which contains names and ad- 


(Continued on page 37.) 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 
Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct. 


Engine Castings 4 to 2 H.P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Send $1 to the Tabor Mfg. Co., Elizabeth, N. J., 
for improved stop-motion revolution counter. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlanct st.,N.Y. 


Cost of Manufacturing—Experienced manager 
wiil establish system of costs, giving exact account 
of every detail. Charge based on saving effected. 
Correspondence solicited. Geo. C. Thomas, 99 
Nassau Street, New York, Room 212. 


A A A 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 ents a 
line for each insertion. About seven - ords 
make a line. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


On mech. wk., tools, or patterns. Box 57. Am. MacH 


Det. dts. wishes pos.; mod. sal. Box 58, Am. Macu 


By exp. draftsman and M. E. Box 32. Am. Macnu. 


Mech 
auto. and gen. 


3Lo vears office. 4 years shop; 


Box 59, AMER. MACHINIST. 


draftsman, 
mach 


Foreman boiler maker wants position; up to date; 
hustler; best references. Box 61, AMER. MACHINIS1 
° 


Machine designer, tech. graduate 6 years’ exp., 
wants tochange. Address Box 3, AM. MACHINIST. 


A live mechanic wants to travel in the interest 
of some good specialty; salary or commission. 
Energy, Box 741, New Haven, Conn. 


| Bookkeeper (25),German American; 4 years prac. 
exp. as machinist; also draughts’n;: sal. mod. ‘best 
ref.; bond. Werpitzke, 88 Second Ave., New York. 
!iTheor. and prac. mech. engr.. 
engineering, specially cranes, boilers, ete 
pos. to work himself up. K. D., 415 E. 56th St., 


with exp. in ‘gen. 
., Wants a 
7 o 

Foundry foreman wants position; up to date in 
modern foundry practice: iron and brass; full par- 
ticulars and references on application. Address 
Box 51, AMERICAN Ma4cuINIst. 


Situation wi.uted as foreman of foundry by ex- 
perienced mouidcer and foundryman on steam and 
water work, plumber supplies, ete.; location no 
object;"Al ref. Address care Box 70, Am. Macu.? 


ag xperienc ed de signer and practical mechanic de 
sires sit.; well upin mod. meth of doing good work 
at commercial profitable basis; held positions as 
assist. supt. and chief draf sman Box 68, Am. Macu. 


Change wanted about the first of September by 
successful supt. with 20 years’ experience on wide 
range of work. Member A.S M.E. Gold plate 
references. Address Box 69, AMERICAN MACHINIST. 


= 

A middle-aged mechanical engineer with exten- 
sive exp. on light mchy., stamping tools. hard ware, 
registers, bicycles, etc, wants a Western position 
as supt. or designer. Box 50, AMERICAN MACHINIST. 


Mech. engineer (age 40) is open foran engagement; 
15 years experience as foreman and supt. on fine 
tools and small interchangeable mchv. Address 
G. W. N., No. 44 Montgomery Ave., Allegheny, Pa. 


Responsible position wanted by an experienced 
machinist and draftsman, foremanship preferred; 
have held positions as general foreman for years. 
Can give best of references. Box 40; Amer. Macu. 


A successful mechanical superintendent is open to 
an engagement; fami iar with brass and iron work, 
interchangeable work, tools, gauges, etc., general 
machinery and tools, and up-to-date shop and 
office management. Box 39. AMERICAN MACHINIST. 


Help Wanted. 


Wanted—One or two machinists for floor and 
vise work in machine shop. Address Box 66, 
AMERICAN MACHINIST, New York. 


Wanted One good moulder as working foreman, 
in ee building engines; must understand green 
and dry sand work; also loam moulding and the 
mixing and melting of iron. Address Box 65, 
AMERICAN MACHINIST, New York. 
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Wanted—A good practical and successful ma- 
chinist as foreman of general machine shop, work- 
ing about sixty men in all branches. None but men 
competent, industrious and willing need apply. In 
applying give age, exp., character and wages ex- 
pect:d. Address Box 64, Am. MAcHINIST, New York. 


A A A 
Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue 
Answers addressed to our care will be fox 


Cheap 2d h'd lathes & planers. S.M.York,Clev’d,O. 
F.A.Welles, Milwaukee, Wis. 
and Dec. 10, 


Calipers & Gauges. 


Wanted—Issues of Nov. 26, Dec. 3 
1896. Box 63, AMERICAN MACHINIST. 


The Dutton Wet Twist Drill.Grinder is sold by 
the Garvin Machine Co., New York City. 


Best and cheapest Bolt Header. made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 
For Sale— No. 2 Garvin screw machine, new, 
touls. Address Box 56, AMERICAN MACHINIST. 


Light and fine mach’y to order; models and eleo- 
trical work specialty. E. O. Chase, Newark, N. J 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye.Cincinnati,O. 


We make a specialty of Shartle’s — wind 
set collars. Prices low and samples Middle 
town Machine Co., Middletown, Ohio. 

Models and experimental work, special machin- 
ery. dies, tools, specialties. Welch & Hutchinson, 
87-91 Pearl Street, Brooklyn, N. Y. 


with 


Patent Office practice, correspondence course of 


instruction for inventors and draftsmen. Address 
H. F. Noyes, 56 Liberty Street, New York. 

[sa 

Lathes, planers, drills, milling machines, aiso 


must be modern tools. 


brass working machinery; 
Detroit, Mich. 


Cc. C. Wormer Machinery Co., 
Wanted—A 12 inch Corliss Engine and an 8 or 10 

inch air compressor: give price, with full descrip- 

tion. Sulzer-Vogt Machine Co., Louisville, Ky 


Wanted —One good second-hand 100 H. P., also a 
250 H. P. High Speed Engine, Name price, make, 
weight and condition. F. F. Collins Mfg. Co., San 
Antonio, Texas. 

Machine shop, with fine tools, milling 
doing a good business; 
Address Box 71, AMERI- 


For Sale— 
machine, lathes, drills, etc.; 
best of reasons for selling. 
CAN MACHINIST. 


For Sale—A small machine shop ina New England 
city; special machinery and tools. This is a good 
opportunity for some one with $3,000; poor health 
reason of selling. Address Box 60, AMERICAN Ma- 
CHINIST. 


A well established firm in Central Germany desires 
the agencies for Germany and Switzerland of well 
known mfrs. of lathe- and machine tools of every 
description. Large space for warehousing at dis- 
posal. Highest ref. Address Box 67, AM. Macn, 


Wanted Capital, $10,000—A one-half interest in an 
established machine tool company is offered a 
practical man having the executive ability to con- 
duct the business. Strictly modern shop and 
equipment with ample orders. Address Box 49, 
AMERICAN MACHINIST. 


A machine shop, with modern equipment, noes 
and light machinery, cranes of 20 tons capacity an 
10,000 square feet of unoccupied floor space, would 
contract to manufacture any kind of machinery. 
Parties already having machinery built under con- 
tract might do well to write us for estimates. 
Box 62, AMERICAN MACHINIST. 


An old established and successful manufacturing 
company desire to establish a branch in the State 
of Ohio, and are looking for idle property ready 
for immediate use. Would employ not less than 
100hands at once. At present give employment to 
about 500. Lake front location and town or small 
city preferred. Requirements—cheap fuel, plenty 
of water, healthy location, good railroad and 
water communication and homes for employes 
Write. giving full particulars, together with in- 
ducements, to Manufacturer, care AM. MACHINIST. 


PURDUE UNIVERSITY, 


LAFAYETTE, INDIANA. 
* 





Courses in 
MECHANICAL ENGINEERING 
ELE‘ ieee ay ENGINEERING, 
VIL ENGINEERING. 


Extensive Laboratories. [ine Equipments. 


Catalogue sent on application, 
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(Conlinued jrom page 306.) 
dresses of mills and buyers in the United 
States. It contains 360 pages and is standard 
size, 6x9 inches. 


The Westinghouse Machine Company, Pitts- 
burg, Pa., have issued a catalog devoted to the 
illustration and description of steam engines 
for use in the driving of dynamos. Views of 
power stations in which these engines are 
running are shown, and the catalog is 6% x 9 
inches. 


We have received from the Pneumatie En 
gineering Company, New York, a catalog of 
pheumatic hoists, pumps, etc. An illustrated 
description of the pneumatic pumping system 
is included in the catalog, with pictures of 
parts of pumps It is standard size, 6x9 


inches. 


The Waterbury Farrel Foundry & Machine 
Co., of Waterbury, Conn., have issued cata 
log “E,”’ which is one of a series describing 
certain of their products rhis one is devoted 
to foot, drop and screw presses, and will be 
followed by others of cartridge machinery, 
draw benches, et« It is 5'4 x 7% inches 


The Buffalo Forge Co., of Buffalo, N. Y., 
send us copy of their pocket edition catalog 
“A,” 1807. It describes a large variety of 
heating, blowing and ventilating machinery, 
and contains some useful tables The cata 
log has 400 pages and will be mailed to those 








interested upon application 





The Snow Steam Pump Works, Buffalo, N 
IMPROVED Y., send us a catalog illustrating and describ 

se ee ing pumping machinery, including mine, fire, 
sewage, feed and sinking pumps. Simple, 
compound and triple compound pumps are 

15 - inch Hendey Shaper shown, which are built horizontal and vei 
ee tical. The catalog contains 112 pages, and 

also includes a telegraph code for use in order 


ing machines. It is 5% x Sty inches 


Latest Improvements. sa 


Useful Attachments. 
Strong and Powerful. Manufactures. 


The Niles Boiler Co., of Niles, O., are about 
~— to erect a new shop. 


The Belknap Valve Co., of Warren, Mass., 
Die Work, Tool Room or General Shop Work. | ©»: 2%» mewn a 
Conn., will add new machinery. 


A AAA . 
At Thornton, R. L, Chas. Fletcher contem 
The stroke can be adjusted for curves with machine in motion. ates the erection of & new mm. 
The stroke can be adjusted for angles with machine in motion. At Renwees, Sne., ts expected tuat 5. w. 


Tt " od tor } \ k with hine ia Warren will erect a flouring mill. 
stroke can be adjust af Ogee tas Ge At Bronson, Mich., the Monarch Portland 


motion. It has adjustable table for planing taper work; table Cement Co., will erect a new factory. 
can be removed for fastening work to apron. Has a strong The Lehigh Mfg. Co., of Philadelphia, Pa., 
graduated swivel vise. Quick work, rapid changes, modern ideas. contemplate alterations to their plant. 

The Goodall Worsted Co., of Sanford, Me., 
intend to make an addition to their plant. 

Phillip Lohrman, of Aurora, Ill, has erected 
a building in which he will start a machine 
shop. 

The Cranston Worsted Company, of Provi 
dence, R. L., are erecting an addition to their 
plant. 





The Smith Mfg. Co., of La Crosse, Wis., 
have broken ground for an addition to thei 
factory. 


This cut shows how stroke can be adjusted with machine in motion by micrometer; adjustmeat fine 
and delicate. SEND FOR CIRCULAR. 


The Dutton Boiler Works, of Kalamazoo, 
a oe Mich., contemplate the erection of a new 
foundry. 


The Schoen Manufacturing Company, at 
HE ENDEY ACHINE 0. Allegheny, Va., will probably install new 


muchinery. 


TORRINGTON, CONN. The Shenangoa Valley Stee: Co., of New 


Castle, Pa., has commenced the erection of a 





it Ct nill 
Agents for the Pacific Coast — PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal, a ne 


The East (Pennsylvania) Traction Company 


( CHAS. CHURCHILL & CO., London and Birmingham. are to have a new power-house erected at 
European ) ScHUCHARDT & SCHUTTE, Berlin and Vienna. Doyleston, Pa 
EUGEN SOLLER, Basel, Switzerland. Phe La Belle Tron Works, of Wheeling, W 





Agents, 
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Va., are contemplating the erection of an ad- 
dition to their plant. 


At Akron, O., the Whetmore-Robbins Co., 
whose plant burned some time ago, will con- 
struct a new pottery. 

The Stewart Manufacturing Company, of 
West Newton, Pa., will soon commence the 
manufacture of pumps. 

At New Haven, Conn., the Kilburn & Bishop 
Co. will erect an addition to its plant and 
install new machinery. 

The Sharpless Separator Works, West Ches- 
ter, Pa., is enlarging its plant, and new ma- 
chinery is being placed. 

The Victor Light, Water 
contemplating the erection of a new 
station at Victor, Colo. 

At Tulpehocken, near Green, Pa., the Na- 
tional Brass & Iron Works contemplate the 
erection of a new building. 

The Southern Phosphate Works, of Macon, 

enlarging its plant. The improve- 
will cost about $25,000. 

The Laura J. Godd Mining & Milling Com- 
pany, Central City, Col., contemplate the erec- 
tion of a plant at an early date. 

Mr. Geo. Bemarkt, owner of the West Side 
Foundry, Kansas City, Mo., has purchased 
lots, and will erect a new foundry building. 

The Chicago Shipbuilding Company, of Chi- 
cago, Ill., will erect a new two-story machine 
shop on Calumet street, that city, to cost 
$25,000. 

W. B. Crinkley, who recently bought the 
Lookout Iron Company's plant at Harriman, 
Tenn., will remodel it and add@ some new ma- 


& Motor Co. are 
power 


Ga., is 
ments 


chinery. 

The Mt. Pleasant Mining Co., 
have taken the sole agency of the 
furance, made by Joseph Wharton, 
delphia, Pa. 


of New York, 
Wharton 
of Phila- 


Hamilton Bros.’ Glass Company, of Alle- 
gheny, Pa., contemplate the moving of their 
plant, and it is probable Irwin, Pa., will be 


the chosen spot. 

At Jefferson City, Mo., the Mannewal-Mc- 
Gilley Mfg. Co. has been incorporated. Geo. 
Mannewai and Jos. E. McGilley are among 
the incorporators. 

The Acme Malleable Iron Works, Buffalo, 
N. Y., have had erected, by the Berlin Iron 
& Bridge Co., an independent steel fireproof 
building 60 x 30 feet. 

At Augusta, Me., the New England Con- 
struction Co. has been organized. President 
M. T. Clark, of New Haven; Treasurer, W. 
E. Perry, also of New Haven. 

Messrs. A. H. Imboden, of Wichita, Kan.; 
C. A. Barnard, of Moline, Ill., and G. M. R. 
Stuart, of Enterprise, Kan., have organized 
the Barnard Machine Company. 

Messrs. Neill & Booth, consulting engineers, 
17 Shaftesbury avenue, London, E. C., have 
moved their offices to their works, 52 Pear- 
Goswell Road, E. ¢ 
(Pa.) Shoe Factory will 
soon be erected, F. D. Beyer & Co. having 
been awarded the contract. The most im- 
proved machinery will be installed. 

I. H. Bultman & Co., of Cleveland, O., an- 
nounce that they have purchased the entire 
plant of the Superior Machine Company, and 
will continue to conduct the business as here- 


tree street., 


The new Tyrone 


tofore at 106-108 Canal street, Cleveland, O 
The Berlin Iron Bridge Company, of East 
Berlin, Conn., are erecting a new roof for 


the power station of the Scranton Illuminat- 
ing Heat & Power Company, of Scranton, Pa. 
The building is 42 feet wide and 195 feet long, 
divided into two portions—a boiler room and 
an engine room. It has been the aim of the 
Scranton Company to erect a substantial and 
fireproof building, to replace the one which 
they recently lost by fire. 





THE PRATT & WHITNEY COMPANY 


Hartford, Conn., U.S.A. 


PLANERS - 


To plane 16 in. x 16 in. x 
8 ft. to40 in. x 40 in. x 20 ft. 
with quick return motion. 


PILLAR SHAPERS OW 9] 


With 9 and 14 in. stroke. 


SHAPING 
MACHINES 


With 12 in. and 14 in. stroke, all 
feeds automatic. 





Ask for Machinists’ Catalog. 


NEW YorK—123 Liberty Street. 

BosTon—2s1 Franklin Street. 

CHICcCAGO—42 South Clinton Street 

LONDON, Enc.—Buck & Hickman, 290 
Whitechapel Road. 

Freres & 





PaRIs, FRANCE—Fenwick 
Design! Workmanship! 


POINTS 1] ! ! Material! Finish! 


All these are comprised in the make-up of our lathes and 
are the four necessary a in the construction of a good 
tool. Add to these a FIFTH and a ve ry important one, the 
rice, which we make very low to prompt cash buyers, and you have 











he story. Our Catalogue will tell you all about our Lathes, P lanera, 
| Shapers, etc. 


SEBASTIAN LATHE COMPANY, 
EB iI7 and 119 Culvert Street, CINCINNATI, OHIO, U.S.A, 





Anthony 
Brackett 


6th Edition. 


Small Svo. 
Cloth. 
$4.00. 


Elementary Text=-Book 
of Physics. 


TOHN WILEY & SONS, 
53 East Tenth Street, NEW YORK CITY. 





Wan seers 
Teneeeeiedl 








“LIGHTNING” ADJUSTABLE DIES 


AND MACHINE RELIEVED TAPS. 
Send for Catalogue. 


Wiley & Russell Mfg. Co., ““***u's“a: "** 





Agents in Laie, SELIG, SONNENTHAL & CO., 85 Queen Victoria Street. 





REMOVAL mm 
DYER & DRISCOLL, 


coe £0 coe 


33 NASSAU STREET, N. Y. CITY. 
High Class Patent Soliciting. 


STAR LATHES 


Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12" Swing. 

Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y. 











ENKINS S 


JENK! Ns NG enn iNS> 


ENKINS 


ENKINS Se ENKIN: 


JENKINS STANDARD 





’96 THE NEW ’96 JENKINS ‘96 

S the Perfection of Joint Packing. Instantaneous, 

Does Not Squeeze Out and not necessary to 

follow up joint. We g arantee it to last for years 

on any and all pressures of steam or any kind of 

joint where packing is required. Does not rot, burn 

or blow out, therefore the best for all purposes, 

Call for and insist on having '96 JENKINS '96, 
stamped like cut. . ° 


JENKINS BROS., New York, Boston, Phila., Chicage. 


TANDARD pac °k 
TANODARDG 


> PACKING 


D Pac KING 





For 


NORTON EMERY WHEEL CO. 
WORCESTER, MASS. 


ILtustRAaTeED CatTaLoGue 














THE BEST POWER HAMMERS 
22 sizes in Helve, Upright and 
Strap Styles. 
Send for Prinisd Matter. 


Syracuse. N Y. 
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PIPE THREADING MACHINES 


OF 
Highest Merit. 
Combination 
Bench and 
Pipe Vises. 
Steel Screw 
\) Punches. 






i CATALOGUE OF 
- INTEREST FREE. 
R MFG. CO., 
Edwardsville, ll. 





Columbia University 


in the City of New York. 


SCHOOL OF PURE SCIENCE, 


Four years’ undergraduate courses and spec- 
al facilities for graduate work in all departments 
Circulars forwarded on application to the Secre- 
tary of the University. 





the American Machinist are somewhat 


Gi engravings for good people made by 


better than most others, and it might 
be dollars in your clothes to find out some- 


thing about it. 


One of the best times to 


start a correspondence is right now. 
American Machinist, 256 Broadway, 





New York City. 








J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 

J. B. PIERCE, Secretary and Treasurer. 





BOOKS 


FOR 


Machinists, Engineers, Electricians 


AND ALL PRACTICAL TRADES. 


OUR large catalogue of practical books, em- 

bracing works on over fifty different 
subjects, is now ready for distribution, and 
will be sent prepaid to any address in the 
world, 


NORMAN W. HENLEY & CO., 
15 Beekman St., New York. 





Direct-Connected _.. 


Motors, 


For all Kinds jof? Machinery. 


No Belts. No Line Shafts. 
No Floor Space Needed. 


Motor adjustable to any position immedi- 


ately without loosening a bolt or nut. 
By use of Northern Steel Invertible Motors, any desired speed is given to driven machinery by 
means of our counter reduction bonnet. 
We also make a full line of Multipolar Generators up to 150 H. P., direct-connected and 


belted types. 


For particulars address, 





Northern Electrical Mig. Co. 


Chicago Office: 1602 Monadnock Building. 


Madison, Wis. 





MODERN MACHINE TOOLS. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL., U.S. A. 
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$ 10. Adaptable 


to any 
Grinder 
or 
Grindstone. 
+ 






PORTABLE. 
. 


OFFICEMAN-—-What new thing is this? 
ForemMaN—Es ist was wir néthig haben. 


APPLETON MFG. CO. Philadelphia 


Emery Grinders, Galore. Catalog. 


$900000000 008 








are in 


When you 


PHILADELPHIA 


we would like to have you in- 
spect our exhibit in 

THE PHILADELPHIA BOURSE 
The Bourse occupies the block 
bounded by Fourth, Fifth, Mer- 
chant and Ranstead streets, and 
you will find our exhibit in 
spaces 68 and 69 of the Machin- 
ery department. Take the Fifth 
street entrance. Admission free. 


Our o8-page illustrated, 
priced Catalogue of Tools 
and Cutters will be sent 
free tosnyone who asks 


2°: STARRETT.s8 


ATHOL, MASS., U.S.A. 
SOOSOHHOHOGOOHOOO OS 


Drop Hammers, 
Presses, 
Special Mach’y Dies, 


THESTILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 


The Toledo Machine & Tool Co. 


Toledo, Ohio, U. S.A. 
MANUFACTURERS OF 
j= Power Punching, Drop, Trim- 
ming, Stamping, Riveting and 
Embossing Presses for work- 
ing Bar and Sheet Metals. 
COMPLETE OUTFITS FOR BICYCLE 
STAMPINGS, CAN MAKING, ETC. 


SOOODODDODODOOOOOOOOOOOOOOSD 
bewhnsedesseeceoetes 















Send for 1897 Catalogue, just out, 


Sole European Agests — Sgiic, Son 
NENTHAL & Co,, London 

Sote Agent in Gauenp— E. Sonnen- 
THAL, Jr., Berlin, Neue Promerade & 

ARE: ific Coast oom -V. 


oo San Francisco, ¢ 





Steam 5 Gas Engine Castings 


Both Stationary and Marine. 
Dynamo and Motor Parts and 
Complete Machines. 
Electrical Supplies, Telephones. 
Send Stamp for Catalog. 


MIANUS ELEC. CO., Box A. Mianus, Conn. 








SEND FOR CATALOGUE. 


STER MACHINE SCREW CO. 
OL 


‘Meat 
3 wo ORCESTER. MASS. 


‘Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 











SCREW-CUTTING DIE HEADS 
SELF-OPENING AND ADJUSTABLE. 


The only mechani- 
cally correct automatic 
die head on the market. 
All leverage entirely 
overcome. Makes a 
full and perfect thread 
in one cut, and besides 
it can be accurately 
adjusted. Saves soper 
cent. intime and wear over solid dies. 

Made for cutting from No. 17 wire gauge to ¢ 
in. diameter, and arranged for any style of 
thread. 

Adopted by all principal manufacturers of 
bicycles and bicycle fittings throughout the 
country, WHY? 

Write us for particulars and prices. 


GEOMETRIC DRILL CO., Westville, Conn. 


Ra SALE BY 
HILL, CLARKE & CO., Boston, Mass., and Chicago, II. 
THE GARVIN MACHIN E CO., New York and P hiladelphia. 
R, HOFFELD & CO., Buffalo, N.Y. 
SYRACUSE SUPPLY CO., Syracuse, N. Y. 
DAVIS & EGAN MACHINE OOL ton ‘Cineinnats, oO. 
CALLEN DER & PATTERSON, Dayton, ( 
McDOWELL, STOCKER & CO., Chicago, ih. 
IN EUROPE BY 
CHAS. CHURCHILL & CO., London and Birmingham, Eng. 
WHITE, CHILD & BENEY Vv lenna, Austria, 
de FRIES & CO., Dusseldorf, Germany. 

















d. A, Rev, 


Are well designed, 
well made, and 
work well. Many 
points of supe- 
riority. 


Flather 
Lathes 


Catalog Free. 


FLATHER & CO. 
Nashua, N. H. 








‘v BENTEL3 MARGEDANT 
Came PRT URERS oF aso) ? COMPANY 





WOODWORKING! HAMILTON,O. 
MACHINERY * U-S-A: | 











MOSSBERG & GRANVILLE 
MANUFACTURING CO., 


PROVIDENCE, R.L., 
oh 


MANUFACTURE 


WireDRawine 
MACHINERY 


aka\lala\lal 
> rr + 

















BOLT CUTTERS, POINTERS, HEADERS, 


NUT TAPPERS. NUT MACHINES, 

















BOLT aw NUT 
MACHINERY. 


UPSETTING AND BENDING MACHINERY, 
WASHER MACHINES, 
WIRE NAIL MACHINERY, 
HAND AND AUTOMATIC SPIKE 











The National eae gg = nicanarte 
Machinery Company, 
Tiffin, Ohio. Mm CAR LINK AND PIN MACHINERY. 
THE BRAD FORD ENGINE LATHE. 
sa JS 


14" to 36° swing. 
6 ft. to 30 ft. bed. 


All lathes over 14’ 
have 5-step cone. 


wt 






PATFNTED 
4 With New and Valu- 
» able Features. 


CATALOCUE A SENT ON APPLICATION. 


Large Hollow Spindle 
Power cross feed. 
Automatic stop. 
Compound Rise and 
Fall, or 
Plain Gib Rest. 
et 








Scuucnakpt & Scnutte, Berlin, Germany. 
THe J. A. Fay & EGAN Co,, Chicago, Ill. 
THE COOKE MACUINERY Co., 


CHAS. CHURCHILL & Co 
THE E. A. KINSEY C¢ 
165 Washington Street, New York. 


, Ltd., Birmingham and London 
»., Cincinnati, O. 


THE BRADFORD MILL COMPANY, Cincinnati, Ohio. 


























June 24, 1897. 


AMERICAN MACHINIST 


41 





F. E. REED COMPANY, Worcester, Mass. 





AGENTS, 


ENGINE 
LATHES 


FOOT LATHES 
HAND LATHES 


wooD 
TURNING 
LATHES 


STUD ano BOLT 
LATHES 

10,000 REED 
LATHES 


in use. 


MANNING, MAXWELL & Moore, New York, Pittsburgh and Chicago. 
Cas. CHURCHILL & Co. . Ltd.. 9 Leonard Street, Finsbury, London, E. C., England. 
FENW'CK FRERES & Co.. 21 Rue Martel, Paris, France. 
GUSTAV og" HMANN & Sonn, Zimmerstrasse 87 
- KOEPPEN & Co., Moscow, Russia. 


, Berlin, 8S. W., 12, Germany. 


ones eee eres ees 0 


MOSSBERG & GRANVILLE 
MANUFACTURING CO., 


PROVIDENCE, R.L, 


CII PAPA 


Ca) 


7 


MANUFACTURE 


ROLLER 
BEARINGS 


WHICH ARE GUARANTEED 


eee 


NAR AARARA Annes enn 








Standard Upright Drills 


OUR SPECIALTY. 
We build a complete line. We build 
in large lots, Quality, capacity, con 
venience in Operation and price are 
surchief aims. He hk statement 
Our Drills are as good as any made 
by any firm in the world 


Will you 
examine them if you are going to 
buy Honesty our mott 
3. E. Snyder, Worcester. Mass. .U. Ss. A. 

by American and forei nachiner 








Soo a2 ACCURACY @®@23€ 


DON’T SPOIL IT 


BY GUESSING. 
Use the Richards’ Soiee © 
of measuring machines ; 
these Gauges are guaranteed 
to roto of an inch. 
Implements are adjusted 
at a temperature of 75°. 


ACCURACY 2s... 


ASK FOR NEW RED BOOK. 
The John M. Rogers, Boat, Gauge & Drill Works, 
GLOUCESTER City, N.J., U.S.A. 
@eease ACCURACY 222284 


<S<we<em ADWHNODOY 


ens <, 


EVANS FRICTION CONE PULLEYS 


Hanging and Standing 
CONES. 
MADE IN ALL BIZES, 
Thousands |r use tranamit 
ting from 1 to40H VP 
For information address, 
G. F, Evans, Proprietor, 


No. 85 Water St., 
Boston, Mass. 
Cc. W. BURTON, GRIFFITHS & CO., Agents, London, Eng. 


Depth and Bevel Gauge 
No. 56. 











A First-Class Tool. 





Price complete, $1.25 


MADE BY THE 


SAWYER TOOL CO., 


Athol, 
Mass: 








i) B Ee N 
eis N - ‘ 





























° ° Cutter and Sur- 
Vertical Millers, 5... Grinders, 
Bench and Rotary Shears, Gear and Mill- 
ing Cutters, Adjustable Reamers, Counter- 
bores and Small Tools. 


SEND FOR CATALOGUE AND PRICES. 


R. M. CLOUGH, New Haven, Conn. 





TURRET 


LATHES. 


THE MOST COMPLETE LINE on the MARKET. Write for Circulars and Prices. 


BARDONS & OLIVER, Cleveland, Ohio. 





The Woodruff System of Keying 


Is 757 cheaper and [007 better than the old style. 


Adopted by such concerns as the Pratt 


& Whitney Co., F. E. Reed Co., Prentice Bros., Howard & Bullough, Hendey Machine Co., 
Setlerd Machine wees Co., Flather & Co., Davis & Egan Machine Tool Co., Fitchburg Machine 





Works, Garvin Machine Co. and many others. 


Ask i nate, 


The Whitney Mfg. Co. 


Hartford, Conn. 





CREENFIELD 
Steam Engine Works, 


shed 1874, 
Manufacturers of Greenfield Sta 
tionary, Portable and Yacht 
ENCINES AND BOILERS 
Also Horizontal, Automatic 
and Variable Cut Mf Engines, 
Sizes from 3 to 7% Horse-Power 
Also Vertical and Horizontal and 
Marine Boilers. Steam Pumps 
and Adams’ Grate Bars 


W. G. & G. GREENFIELD, 
East Newark, N. J. 


Estab! 





TRAVELING 
CRANES 








E. | & An ” i 
ane Se eee ee Catalogue of 
1515 Petna. Av., Phila., Pa. Mar hine Tools 
NEW 20-IN. 
. * . 
Combination Drill, 
A most valuable machine for gen 
eraluse, ask for Drill Book ¢ 
= 
SIBLEY & WARE, 
South Bend, Ind. 
=— The Cooke Machinery Co., New York, 


Agents, 167 Washington Si. 








sf£NO FOR CATALOGUE 


[e7ve _TOOLS DANE RS HARDWARE) 
[D-2NOM ae 


=i CABO ILL’ USA 
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LN‘ SIENIS 


A Complete Grinder. 


This Universal Grinder will not only grind all kinds of 
cutters and reamers quickly and accurately and correct 
in form, but is successfully used for circular and surface 
grinding on a large variety of work. A pamphlet telling 
about it mailed free. Will you have it ? 


ef 


The Cincinnati Milling Machine Co. 
CINCINNATI, OHIO, U. S. A. 


*?¢¢ 





Agents for the Pacific Coast: 
PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal. 


European Agents: 
SCHUCHARDT & SCHUTTE, Berlin, Vienna, Brussels 


ANI ENA ENT AIENI EN OEE EE) 
DIGITAL E 

a ALLIS STINTS GTS SIS GTS GTS STO STIS 

PINSSTINSSTINGSTENSTINSST ENGST ENS INGSTENSS7 


ADOLPHE JANSSENS, Paris, France. 





; sy x \ 
TINYSTES SSP STEN 
























Thos. H. Dallett & Co. 


PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, 

Boiler Shell Drills, 
ELECTRIC 
DRILLS. 











Hand-Power Steel Cutting-Off Machine, 
Rotary Motion, Automatic Feed, Self-Oiling. 





_ Cuts off solid stock, round, square, oblong, etc. 
Send for circular. 


George W. Haskell, 4 So. Canal St., Chicago, Ill 





Steel for Bicycle Parts. 


Hot 


Axles, Cones, Cups, Huts, Pedals, etc. 
Flat, 


and Cold Rolled, Soft and Tool Steel. 
Round, Square, Hexagon. 


Pratt & Inman, Worcester, Mass. 
Sixty-eight years in the Steel Business. 





For Machine Shops, En. 
gine Works, Tool Works 
and all Manufacturing 
Establishments. 


ELECTRIC MOTORS 


Write for our Book of Information. 


GENERAL ELECTRIC COMPANY, 


44 BROAD STREET, NEW YORK. 





enemies 





tm National Tube Works Co. 


¢ ¢ 


THE LARGEST MAKERS OF ALL SIZES AND KINDS 
OF SPECIAL WROUGHT MILD STEEL AND BEST 
WROUGHT IRON TUBULAR GOODS IN THE WORLD; 
CONTROL THE MANUFACTURE OF WROUGHT 
TUBULAR GOODS MADE OF A HIGH CLASS OF MILD 
STEEL FROM THE ORE TO THE FINISHED PRODUCT, 
AND UNQUALIFIEDLY RECOMMEND NATIONAL 
STEEL PIPE FOR ALL USES AS BETTER THAN ANY 
IRON PIPE MADE, *& # & fF 2% % 








THE LEE EXHAUST HEAD. 


NOISELESS, CENTRIFUGAL. A WONDERFUL CONDENSER. 
NO BAFFLE PLATES. NO BACK PRESSURE. 


ILLUSTRATED CIRCULAR AND PRICE LIST. 


109 Race Street, CINCINNATI, OHIO. 
POINTERS FOR MACHINISTS and ENGINEERS. 


A NEW LOCOMOTIVE BOOK. 


187 Illustrations. 54% x 8, Cloth, $1.50. 


SEND FOR 


THOMAS LEE, - 
ACENTS WANTED. 


GRIFFIN & WINTERS, 169 LaSalle Street, CHICAGO, ILL. 
FOR IMMEDIATE 


IMPROVED RADIAL DRILLS (tae. 


WM. E. GANG & CO., Cincinnati, O. 





342 Pages. 


Send for Terms, etc. 





See Last Week's Issue, or 
write to 











AIR COMPRESSORS 


NEW CATALOGUE READY 

THE INCERSOLL-SERCEANT DRILL CO., 
HAVEMEYER BLDG., NEW YORK. 

Drills, Coal Cutters, Channelers, Poble Air Lift Pump. 


Roc 
0 
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CONSULTING MECHANICAL ENGINEERS. 


4 A A 
WM. H. BOOTH, 
Mem. A.S.C.E. Steam and Hydraulic Engineer. 
Inventions introduced to Financiers and others. 
17 Shaftsb: ry avenue, LONDON, W 


CHARLES A. HAGUE, 
Consulting Engineer. Pumping Plan's, Power 
Plants. Steam, Water, Electricity, Designing 
and Experting. 
39 Cortlandt Street, New York City. 


WILLIAM H. HONISS, 
Mech. Engineer, Designer and Supervising 
Constr. of Aut. and Special Machinery. 
Inventions developed. Expertin Patent Cases. 
Hartford, Conn. 











C. L. REDFIELD, 
Designer of Special Machinery 
Expert in Patent Causes. 
Room 604, 269 Dearborn Street, Chicago, Il. 


OLUF TYBERG, 


Mechanical Engineer. 
Special and aut. labor saving machinery designed 
and coustruction supervised. Shop system and 
economy ibn manufacture a specialty. Vanderbilt 
Building, No. 32 Nassau St., New York City. 





Inventions developed, 





WM. O. WEBBER, 


Consulting Engineer. Shop Methods and 
Economic Production a specialty. 
x” Exchange Building, 53 State Street, Boston, Mass. 


The Worcester Polytechnic Institute 


WORCESTER, MASS. 
T. C. MENDENHALL, President. 
Courses of study in Mechanical, Civil and Electrical 

Sageoane, -Seeeny and General Science. New and 
extensive laboratories in Engineering, Electricity, 
Physics and Chemistry. Special facilities in Steam and 
Hydraulics. 1li#-page Catalogue, showing positions 
filled by graduates, mailed free. Address 

J. K. MARSHALL, Registrar. 
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Why  — 4 
WAINWRIGHT . 
HEATER a 

is better, will be found in our . 
New Catalogue K. 2 
TAUNTON J 


LOCOMOTIVE MFG. CO. « 
TAUNTON, MASS. ; 
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ESSOP’S 
TOOL STEEL 


91 John St., NEW YORK. 
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GEARS EVERY STYLEAND SIZE 
Send tor 1897 Catalog. Over 3900 sizes of Gears. 
BEVEL GEAR WITH PLANED TEETH. 


Boston Cear Works, 
35 Hartford Street, BOSTON, MASS 





T. Shriver & Co. 


333 E. 56th St., New York. 
Iron and Brass Founders and). 
Machinists. 


A Can of. ee 
DIXON'S 


GRAPHITE 


: In engine or machine room will abso- 
‘lutely insure a saving of oil, a saving 
‘of time and a saving of labor. 









‘ 

‘ 

Let us send you our pamphlet showing 
how it is done. 


J OS. DIXON CRUCIBLE CO. 
| Jersey City, N. J. 


of any size, moulded hi 
Pulleys —NO PATIERN NEEDED. 


of any diam., face & pitch, made on gear 
Gear S moulding mach. NO PATTERN NELDLD. 
American and other Patents. 


ATTENTION!) 


A Trial will Confirm it. 





MANUFACTURING CO., 


OUR WORLD PROVIDENCE, R.L., 


Pulley Blocks: @\ya 

“MAXIM”? Screw Blocks [7 
with Maxim Brake, 

“* Victoria’’ Cast -Steel 

TOOTH-WHEEL PULLEY 


BLOCKS with Duplex 
Brake, 


exceed all other Put 

ley- Blocks astonish- 

ingly in every respect. 

° 

(2 Prices, considering 
quality, very cheap. 
Ask for Catalogue 

GEBR. BOLZANI, Berlin N. 4. (Germany) | : 
Most important manufacturers of Patented 


Pulley-Blocks, Traveling Pulley Blocks 
and Crabs 


Ca) 


MANUFACTURE A 


SEMI-UNIVERSAL 


MILLING 
MACHINE 
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Die and Too! CRESCENT STEEL CO. 
Steel. PITTSBURGH, PA. 


CHICAGO, ILL. 
NO BETTER MADE, 


Goneeween 
t0* 


DENVER, COL. 
HANDSOME CATALOGUE ON 
— THE CONOVER MFG.CO. 26 Contianor S7.N.Y. 
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Carborundum Wheels. 


Next to the DIAMOND, CARBORUNDUM Is the Hardest Substance Known, 


TIME AND MONEY SAVED Sueis!s,"Zsxsxet,0r 


EMERY OR CORUNDUM, 
In PURE CARBORUNDUM VITRIFIED WHEELS, for Tool Grinding and General 


Machine Shop use. 

PURE CARBORUNDUM SHELLAC WHEELS, for Roll Grinding, Knife Grind- 
ing, etc. 

CARBORUNDUM CLOTH AND PAPER, for Machine Work, and Finishing of 
Boots and Shoes. 


FOR POLISHING AND PLATING WORK, VALVE-GRINDING AND BALL-BEARING WORK, GRAINS, FLOUR AND POWDER 
ARE FAR SUPERIOR TO OTHER ABRASIVES. 


The Carborundum Co., “*°*Nty."** 


MBustrated Catalogue and Price-List 
Sent Free on Application 





BACKUS GAS "0 GASOLINE ENGINES 


For Circular Address, 
Power BACKUS WATER MOTOR CO., 
Known. NEWARK. N. J.,U.S.A 
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* 
:GRINDSTONES: 
. YOU CAN SAVE MONEY. ‘ 
. 3 —_ea— 
©The Cleveland Stone Co.,8 
© Euclid Ave., Cleveland, Ohio.» 
4 Branches and Yards in 4 
@ BOSTON. NEW YORK. CHICAGO. ° 
SuOROnOnORORConeHOROOHeHOHe 





MOSSBERG & GRANVILLE 
MANUFACTURING CO., 


PROVIDENCE, R.L., 
rae) 


MANUFACTURE 


POWER 
SHEARS: 
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*PRINTING PLATES POS- 
SESSING PRE-EMINENT- 
LY PERFECT PROFIT PRO- 
DUCING POSSIBILITIES, 
PRODUCED PROMPTLY. 
«PICTURES PURSUING 
PROFIT,”” TELLS THE 
REST OF THE TALE. 
FREE TO THOSE USING 
ENGRAVINGS. 


AMERICAN MACHINIST, 
256 BROADWAY. 


*When in need of the very cheapest sort 


of engraving. don't write us—ours is the 
other kind—the proper kind 


P's. 
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What Do You Know 
About Electrically Driven Machinery? 


Crocker-Wheeler Electric Co. 
General Offices, 39-41 Cortlandt St., New York. 


Boston, 
Chicago, 
Philadelphia, 
Pittsburgh, 
San Francisco. 


| a A 


We are the recog- 
nized leaders in Dy- 
namos and Motors for 
driving machinery of 
all kinds. 

This class of work 
is our specialty, and 
we do more of it than 


all other companies. 
. A 


Send to N. Y. Office 
for finely tllustrated 
Book A, showing va- 
rious applications of 
electrical power inter- 
esting to all machine 
builders and users 





MOTOR-DRIVEN VERTICAL BORING MILLS 





THE COMPLETE MECHANICAL SCHOLARSHIP is intended especially 
for Machinists, Pattern Makers, Boiler Makers and apprentices to 
those trades who desire to study the theory of Mechanics with a 
view of becoming Mechanical Engineers; for Ta 


Machine Design 
Caught by Mail. Foremen and others who desire to study the theory of Mechanica 
Engineering or to review mechanical subjects which they have 


previously studied and for young men who wish to educate themselves as Mechanical Engineers. 

INSTRUCTION INCLUDES Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boil- 
ers, Machine Design, Dynamos and Motors. A thoroughly preparatory course in mathematics and 
physics enables the student to study intelligently the more advanced subjects. The papers on Ma- 
chine Design contain many tables and formulas, are liberally illustrated and form a valuable ele- 
mentary text book on this subject. 

MECHANICAL DRAWING is taught by a new and successful method. 
and well lettered drawings. 

E ALSO TEACH Steam Engineering—Stationary, Locomotive or Marine; Electricity; Architec- 
ture; Civil Engineering in all its branches; Coal and Metal Mining; Plumbing and Heating; English 
Branches; Stenography ; Book Keeping and Business Forms. 

Mention the subject in which you are interested and we willsend you a Free Circular of Infor- 
mation containing prices and terms, and sample pages of the Instruction Papers, Write to 


The International Correspondence Schools, 
Box 819, Scranton, Pa. 


De FRIES & CO. 


IMPORTERS OF 


AMERICAN MACHINES anv [OOLS, 


BERLIN C. DUSSELDORF, 


49 Kaiser Wilhelmstrassc, Rhineland. 


Students learn to make neat 





GERMANY. 


, a 


General Agents of the Davis & Egan Machine Tool Company, 


Cincinnati, Ohio. 











WANT GENERAL AGENCIES FOR OTHER LINES OF MACHINES AND 
TOOLS FO... GERMANY, AUSTRIA, BELGIUM, HOLLAND, RUSSIA AND 
SCANDINAVIA. 

LARGE STORES IN BERLIN AND DUSSELDORF provided with electric light, 
electric cranes, electric lift. 


Machiaes seen in motion driven by a 20 H. P. electro-motor. 





STUDY AT HOME 


By our Efficient Correspondence Method. 
Our 72-Page Catalogue Explains. Sent Free. 


Institute for Home Study of Engineering, 
222 Seneca Street, CLEVELAND, 0. 


Electricity, 
Mechanics, 
Steam Engineering. 
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Se ge Be gt Oe gs Ee ge OT gs Ce gk © 
Bemis & Call 
Hardware and Tool Co. 



















P. 0. Box 2250 SPRINGFIELD, MASS. 





Makers of Nut, Pipe, Combination and S. Wrenches, 
Calipers, Saw Sets, Punches, Etc. 
Ask for book. 


OCA CPO En COO OO eee... 









XPPEEEE ERED BX atti ? 
: : Rotary Slitting Shear : 
» _. ‘ ¢ ? 
* a 4 
s | ttt tdhhddeddeddaeeeeen’s 
. he New, Heavy and specially adapted 

rt * for slitting or trimming iron or steel 

H @ plates up to % thick. dst st st st st st 

. > A AoA 





 DETRICK & HARVEY MACH. CO. 


BALTIMORE, MD. 





Qne way to tempt 
Prosperity 


Is to install a Mitts & Merrill Key Seater at once. Below are the names of a few 
winners of prosperity, by reason of our key Seater. 
Go thou and do likewise. 


The Westinghouse Mach. Co., Pittsburg. Jas. Leffell & Co., Springfield, 0. Weston 
Engine Co., Painted Post, N. Y. Gould’s Mfg. Co., Seneca falis,N.Y. Standard 
Tool Co., Cleveland, 0. Knowles Steam Pump Wks., Boston. Hundreds of others. 
Mitts & Merrill, 

913 Tilden St., Saginaw, Mich. 





¥- Go by the book on key seaters. 





> 
7? 


SS << 
© \ FOR ALL PURPOSES E 


f TRON & STEEL WIREora, gy MIRE ROPE TRAMWAYS 


TRENTON [RON © 


Oty __ TRENTON, N.J. 
; ee Si f 



















rs 6? cK 
4 cron e 
MO"RUILDING 








~ Hindley 
} Worm Gearing. 


! 


AAA 


MANUFACTURED BY 


Morse, Williams & Co. 
PHILADELPHIA, U.S.A. 





D. SAUNDERS’ SONS, 


MANUFACTURERS OF THE ORIGINAL 


— ~ 
Pipe Cutting and Threading Machine 





23 QUON 


‘oueN pus 


BEWARE OF IMITATIONS, 
4AV_ opvsl mmo yn0gI,4 euyna 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill 
use a specialty 


SEND FOR CIRCULAR, 


23 Atherton Street, YONKERS, N. Y. 





HILLES & JONES Co. 


WILMINGTON, DEL., U.S.A. 


PUNCHES, SHEARS, 
PLATE PLANERS, 
BENDING ROLLS, erc., 


Jo—______Newest Designs, 
For Working Plates, Bars and 
Structural Shapes. 
eee 
WRITE FOR CATALOGUE. 
eee 
Cable Address: Hilljones, Wilmington. 





50 
differ- 
ent 
sizes 
and 


styles, 





Milling and Gear Cutting Machines. 
BRAINARD MILLING MACHINE CO., 


156 Oliver Street, 


BOSTON, 


14 S. Canal Street, 


CHICAGO, 





A Postal Card »~ 


PLAINFIELD, N. J 


UNION TIRE CO, BRINGS INFORMATION OF VALUE RELATIVE 


TO SAVING IN SHOPS WHERE DRILLS 
AND TAPS ARE USED. 
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NEW ERA CAS ENCINES. 


Reliable, convenient, 
clean and economical for 
\ all purposes. 

) 8 to 60 H. P. For Gas 
or Gasoline 

Our pamphlet tells all 
about it. Write forpar- 
ticulars to 

aes TE NEW ERA IRON WORKS, 
ayne Street, DAYTON, OHIO, 








ENGINES, 
BOILERS. 


AMES IRON WORKS, 
Osweco, N.Y. 
NEW YORK, - - - - 38 Cortlandt Street 
BOSTON, 650 Oliver Street 
PHILADELPHIA, 612 Fidelity Mutual Building 





Ine Mietz & Weiss 
» Gas and Oil Engine. 


Surpasses all others in relia- 
bility, durability, simplicity 
and economy. Absolutely 
the simplest known to-day. 
Patented 1896 in all countries 


9 = 8. 134 Mott St., New York. 


GAS ano GASOLINE ENGINES 
Se 


Using Natural Gas, 
Coal Gas, Producer 
Gas and Gasoline di- 
rect from the tank 
|} 1to 40H. P. Inter- 
esting Lutalogue. 

THE SPRINGFIELD 

GAS ENGINE CO. 

30 W Washington St. 
SPRINGFIELD, O. 




















40 to 2,000 H. P.; 
ALL STYLES. 
SOSOOSOSOSOOOOSOOOOS 
Electric High Speed 
Engines. 
Ice Making Machinery. 


° 
ENGINE CATALOGUE E. 
ICE MACHINERY M, 


Eclipse 
Corliss 
Engines 


FRICK COMPANY, Waynesboro, Pa. 


New York Office, 39-41 Cortlandt Street. 





The Chicago Gas and Gasoline Engine. 


e simplest gas 


son in strength. Cat 
sent on application. 
MANUFACTURED BY 
J. J. NORMAN CO. 
68 South Clinton 8t., 
CHICAGO, ILL. 








This beats 
Wind, Steam or Horse Powe r 


We offer the 
WEBSTER oonenP wa R 
GAS ENGINE 


‘or $150, less 10 per cent. dis- 
ce +4 for cash, Built on the 
al interchangeable plan. Built of 
the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
hipment, weight 800 pounds. 
Made for Gas or Gasoline. 
te” Write for Special Catalog. 

WEBSTER MFG. CO. 
1079 W. (5th St. CHICAGO. 











' STRAIGHT-LINE. BELT-DRIVEN | 
! AIR COMPRESSORS. 


) rr DURABLE AND OF THE MOST APPROVED 
CONSTRUCTION. Send for Catalogue. 


| @ RAND DRILL CO. ) | 


100 Broadway, NEW YORK. 





~e an en enn 














J. E. REINECKER,_CHEMNITZ-GABLENZ, (Germany). 





MANUFACTURER OF TOOLS, 


Especially Taps and Dies, Twist Drills, Reamers, Internal and External Gauges, Limit 
Gauges, adjustable to any size; Cutters of all shapes and sizes, Relieved, Straight or Spiral 










Grooves, most prominent specialty. 
Unsurpassed arrangements for Cutter making. 


MACHINE TOOLS. 


Universal Milling Machines in 6 sizes upwards to 80 
inches, with the most modern attachments and improve- 
ments. Circular and Tool Grinding Machines. 

Special Machinery for making Taps and Twist 
7” Drills. Relieving Lathes, of unrivaled construction 
2 and facilities. 


Catalogs and Reference Sheets Mailed 
Free of Charge. 





Cold Saw Cutting-Off 


Machines. 


42 SIZES. OVER 500 IN 
OPERATION. 


+ 


NEWTON MACHINE TOOL WORKS, Philadelphia. 











re“ OT'TO” 


Che Otto Gas Engine Works, Inc. 


PHILADELPHIA, 






NEW YORK: 
39 Cortlandt St. 


CHICAGO: 4 
250 Lake St. 


Gas’. 
Gasoline 


Natural 7 - Engines. 


17) wFwPROovoTY 
+! Electro-Gasoline Engine 
2to 50 HH. P. 








(sy Runs without smok odor or noise 
i 8 Special styles for ectric ane, 
_. Boats, Mining Loe ym tives, Ho 

a. Portable, Thre shine, Pumping, F oan 

i. and Dairies, Inspection and Street 
Oo Cars, Road-Wagt ms, PEInag a 

rw } and ail stationary pury *s. All 

engines guaranteed and may he re- 

| turnec dat ou expense if not as repre- 


} sented 1E PRC Uv TY co., 
1. 79 De m ... St., CHICAGO, U.S. 4- 


is GASOLINE ENGINE 


is used for simost every 
purpose power ts applied 
\ to under the sun, and is 
unequaled. full partice 
lars by addressing WE BEE 
GAS AND GASOLINE CNGINE 
_ CO0., 452 S.W. Boulevard, 
Kansas City, Mo. 











The Dayton Gas 
Engine & Mfg. Co. 


Manufacturers of 


HIGH-GRADE GAS 
and GASOLINE 
ENGINES. 


ICE AVE., DAYTON, 0 


C.H. & D. ev. 


BEST LINE 


CINCINNATI ro 
CHICACO 
TOLEDO 
DETROIT 


D. G. EDWARDS, Passenger Traffic Manager. 


Malleable Castings 


OF AN UNUSUAL UIGH TENSILE STRENGTH. 
QUICK DELIVERY. LARGE FACILITILS FOR 
PATTERN WORK. ° 


Acme Malleable ben Works, 
RUFFALO, N. Y. 


Foundry Molding Machines 


STRIPPING PLATE MACHINES | 
PORTABLE AIR POWER MA 
CHINES, using wood or metal split 
patterns, without stripping plates. 

WRITE FOR INFORMATION, 


The Tabor Manufacturing Co., Elizabeth, N. J. 
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1. -T.NCTENEDER G SONS, 


LATEST \\895 
CATALOGUE? 


BSO-FORTY S\KTHR-VYEAR-\33936 


CU TING 


OFF 


MACHINES, the Latest and Best. 
HURLBUT ROGERS MACHINE CO., 
SO. SUDBURY, MASS. 








German Agents: English ~~ 
Schuchardt & Schutte, Chas. Churchill & Co., Ltd., 
Berlin and Vienna. London and Birmingham. 





P. BLAISDELL & CO., 
Manufacturers of 


Machinists* Tools 


London Agts.: Worcester, Mass. 
C. W. Burton, Guivrrrus & Co. 








RELIANCE STEEL CastING Co., Ltd., 
MANUFACTURERS OF 


HICH CRADE 


STEEL CASTINGS 


OPEN HEARTH AND CRUCIBLE. 
SMALL WORK A SPECIALTY. 


=" PITTSBURG, PA. 


RISTRONG’S 
Pipe Threading ana 
Cutting-Off [Machines 


Both Hand and Power, 
Sizes 1 to 6 inches. 


Water, Gas and Steam Fitters’ 
Tools, Hinged Pipe Vises. 


SEND FOR CATALOGUE. 
THE ARMSTRONG MFG. CO. 
BRIDGEPORT, CONN. 











Roots’ Force Blast 
Rotary Blower. F or Foundries, Smith 


Shops, Pneumatic Tubes, Ventilation, Etc. 


Slow Speed, Positive Blast, Perfectly Balanced. 
Best Mechanical Construction. 









P.H. & F, M. ROOTS co, we 1 vv 
CONNERSVILLE, IND. 


NEW YORK OFFICE: 109 Liberty Street. 
J. B. STEWART, Manager. 


In writing please mention this paper 





Bickford Boring and Turning Mills 


The best machine for turning, boring and facing 
pulleys, fly wheels, car wheels, truck wheels, cylin- 
ders, etc. Very rigid in construction, possessing 
abundant feeds and speeds. Single or double heads. 
Low prices. Quick deliveries. ##.#.+.% tt tt 0 





3 Pike Street, Cincinnati, Ohio, U.S.A. 


ne ~ BETHLEHEM ROTARY SHEAR 
Or SLITTER 


~ \ Will Cut Plates one-quarter inch thick or less from one 
inch to thirty inches from edge—any length, 


aN it will also CUT SHEET METAL in CURVES or CIRCLES 


A Low-priced Machine which pays for itself in a few months, 












FURTHER PARTICULARS ON APPLICATION. 


BETHLEHEM FOUNDRY & MACHINE CO. 


SOUTH BETHLEHEM, PA. 











Solid Die Bolt Threading Machines. 


Built in two styles. Four sizes. 


Mechanically correct. Thoroughly automatic 

Threads every boit .nd stud, from first to last, to the 
required size. 

Changes from one size to another may be made by 
stopping only the spindle on which same may be 
desired. 


Most simple arrangement for any kind of special] tapping 
and threading ; ; 

Largest capacity of any machine of its size, 

For circular and prices, write 


WEBSTER & PERKS TOOL COMPANY, 
Address Box 1,000, SPRINGFIELD, OHIO, U. S.A. 








THE SAFETY EMERY WHEEL CO. 


Pioneers of only Successful Safety 
System of using 


EMERYWHEELS — 


GRINDING MACHINERY OF ALL KINDS. 
Write for Catalogue. SPRINGFIELD, OHIO. 















CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK. 


SEND FOR CATALOCUE. 







2343 & 2345 
Callowhill &t., 


PHILADELPHIA, PA 





MARIS BROS., 
HOPPES PURIFIERS 


have Trough-shaped Pans (see cut) The mud can’t 
getaway. The scale forms on the underneath surface 
SIMPLE, but they keep boilers clean and free from scale. 
This we guarantee in a clean-cut contract. Send for 
new Catalogue D, FREE. 


THE HOPPES MFG. CO., Springfield, 0. 
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Brown & Sharpe Mfg. Co. 


Machinery and Tools, 


Providence, R. |. 


We are frequently adding New Vachines and Tools 
to those we regularly matufacture and 
usually have in stock. 


No. 2 Cutter Grinding Machine. 
A NEW MACHINE, 


Takes Cutters to 6" in length and 6 in diameter, and 
Saws to 24° diameter, and is furnished with Compound 
Swivel Head, Rest Holder, Cutter Bar, Cutter Shell, Taper 
Shank Mill Bushing, Arbor for Strad:‘je and Face Mills, &c 


AGENTS. 


BUCK & HICKMAN, 280 Whitechapel Rosd, London, Eng. 

CHAS. CHURCHILL & CO,, Ltd., London and jirmingham, Eng. 
GUSTAV DIECHMANN & SOHN, Zimmerstreése 87, Berlin, S. W. 12. 
FENWICK FRERES & @O., 21 Rue Martel, Pr tig. 

V. LOWENER, Copenhagen, K., Denmark, 

J. BLOCK CO., St. Petersburg and Moscow, Ri: asia. 

U, BAIRD MACHINERY CO., 123 and 125 W.ter Street, Pittsburgh, Pa 
R. HOFFFLD & CO., 6) Carroll Street, Buffaic, NM. Y. 

E, A. KINSEY & CO., 227 West 4th Street, Cirwinnati, O. 

MANNING, MAXWELL & MOORE, 111! Libe ty Street, New York C't 





NER & SWASEY, 


OHIO. 


Iron and Brass-Working Machine Tools. 
: Foreign Agents: 


Cuaas. CHURCHILL & Co., London and Birm.agham., 
SCHUCHARDT & SCHUTTE, Berlin, Vieuuu aut Brussels. 


Send for Illustrated Catalogue. 
ADOLPHE JANSSENS, Paris. 











99 Reade Street, New York. 

85 Queen Victoria S' reet, London, England. 
5 Neue Promenade, Berlin, C., Germany. 
Vaczi, Korut 26, Budapest, Hungary. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Cor. Lake and Kirtland Sts., Cleveland, O. 





Stuart’s - Patent - Zompression - Wedge + Qoupling. | 


, REQUIRING NO KEYS. 

= SSS : 

] Have successfully stood the test for 9 years and are still being 

shipped on trial, or money returned if you wantit. All sizes 
kept in stock. 


R. J. STUART’S FOUNDRY AND MACHINE WORKS. 
NEW HAMBURGH, N. Y. 


MACHINISTS’ HAND TAPS. | 


ss AMERICA’S BEST.” - — ee 
Sizes make 


BUFFALO FORGES ano BLOWERS to 


4 


GENUINE LITTLE GIANT §CREW PLATES. 








The down draft 
smoke exhaust 
Forges afford 
pure air in blacke 
smith shops, 


a 
BurFALo Force Co. 
Buffalo, N. Y., U.S.A. 


s**THE WORLD’S STANDARD.” 
oc>e-e-4-e-ee 





Cutting all Sizes from Sm to 14 inches. 
MANUFACTUP G2 BY 


WELLS BROS. & CO., GREENFIELD, Mass. 


ScrewMachines,_1 Sizes | 


eee 


THE PEARSON MACHINE CO. 


~ 39 West Randolph St., CHICAGO, ILL. 








CLEVELAND, | 


BORING MILLS. 





Lathes. 


BUILT BY 


Fifield Tool Co. 


LOWELL, MASS. 
oh 
PHOTOS, DESCRIPTION AND PRICE 
SENT ON APPLICATION. 
of 
- 
WEBSTER & BENNETT, Coventry, Sole Agents 
for Great Britain. 





R ALL PURPOSES. 


227 North Union Street, CHICAGO, ILL. 
284 Pearl Street, New York, N. Y. 





ah at 


Fine Grade Drop Forgings. 
WYMAN & GORDON, 
WORCESTER.MASS. 








BORING + 
TURNING 


» 4,5 8& 6 ft. Swing 


—_——— 


H. BICKFORD, 
LAKEPORT, N. it. 





MARE YOUE TOOLS WITH A STEEL STAM? 


- SEND FOR PRICE LIST No. 4 
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ENGINES, GAS AND GASOLINE. 


Mietz & Weiss, New York. 

New Era Iron Works. Dayton, O. 

Otto Gas Engine Works, Philadelphia, Pa. 

Prouty Co., The, Chicago, Ill. 

Springfield Gas Engine Co., Springfield. O. 

Watkins Co., F. W. Cincinnati, O 

Weber Gas and Gasoline Engine Co., Kansas 
City, Mo. 

Webster Manufacturing Co., Chicago, Ill 

Wolverine Motor Works, Grand Rapids, 
Mich. 


ENGINES, STEAM. 


American Engine Co , Bound Brook, N. J. 
Ames Iron Works, Oswego, N 

Forbes & Co., W. D., Hoboken, N. }. 

Frick Co.. The. Way ‘nesboro, Pa. 

Toomey, Frank. Philadelphia, Pa. 


FEED WATER HEATERS AND 
PURIFIERS. 


Taunton Locomotive Mfg. Co., Taunton, Mass. 


FITTINGS, PIPE. 


Kelly & Jones, New York. 
Tight Joint Co., New York. 


FLANGES. 


Tight Joint Co., New York. 


FORGES. 


Buffalo Forge Co., Buffalo, N. Y. 
FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass, 


FURNACES, GAS. 


American Gas Furnace Co., New York. 


GAGES. 


Ashcroft Mfg. Co.. New York. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Gardiner Bros., Danielson, Conn 

Kogers’ John M., Boat, Gauge & ‘Drill Works, 
Gloucester C 


it 
Wyke & Co., J.. Hast Boston, Mass. 


GEAR CUTTERS. 


Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark. N. J. 

Hill, Clarke & C os Boston, Mass. 

Starrett Co., L. S., Athol, Mass. 


GEAR CUT TER-CUT TER GRINDERS 
Gould & Eberhardt, Newark, N. J. 


GEAR CUTTING MCHS., AUTO. 
Gould & Eberhardt, Newark, N. J. 
GEAR CUTTING MACHINES, 


Brown & Sharpe Mfg. Co.. Prov pene, 
Gould & Eberhardt, Newark, N. J. 


R. 1. 


GEARS. 


Bilgram, Hugo, Philadelphia. Pa. 
Boston Gear Works, Boston. Mass. 
Brown & Sharpe Mfg. Co., Providence, 
Grant Gear Works, Boston Mass. 

New Process Raw Hide Co., Syracuse, } 
Shriver & Co., T., New York. 


GRAPHITE, LUBRICATING. 
Dixon Crucible Co., Joseph, Jersey City, N J. 


GRINDING AND POLISHING 
MACHINES. 


=. I, 
N. ¥. 


Builders Iron Foundrv. Providence, R. I. 
Diamond Machine Co.. Providence, R. I. 
Hill, Clarke & Co., Boston, Mass 

Webster & Perks Tool Co, Springfield, O. 


GRINDERS, CENTER. 

Barker & Co., William, Cincinnati, O 
GRINDERS, EMERY. 

Appleton Mfg. Co., Philadelphia, Pa 
GRINDING MACHINE, CUTTER. 
Cincinnati Milling Machine Co., Cincinnati, O. 
GRINDING MACHINE, UNIVERSAL. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 


HACK SAWS. 


Q. &C Co., Chicago, II. 





Do you use 








LUNKENHEIMER’S 


you will find ‘‘ LUNKENHEIMER”’ stamped 
thereon. Our Pocket Catalogue will interest 
you; gratis. 


THE LUNKENHEIMER CO., 
Headquarters, CINCINNATI, O. 
New Vad, Coen, European Store, 


London. 


Havemeyer Building 





Grease ? 


i f CU PS win Fe. will Feed it. 


Wherever you find one giving satisfac tion. 


35 Gt. Dover Street, 





McFADDEN COMPANY, 


No. 722 Arch St., PHILADELPHIA, 


PA. 








HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers 


810 Walnut Street, PHILADELPHIA. 

tz Our New ond Revised Catalogue of Practical 
Scientific Books, 88 es, Svo, and our other Catal 

and Circulars, the whole cov ering every branc 
Science applied to the Arts, sent free and free of 


age (0 so eny one -adg any part ‘of the world who will fur 


and 
ee 
. 





SOHOHOHSSSHSHSOHSOS 





in 


When you 


are 


PHILADELPHIA 


we would like to have you in- 


spect our exhibit in 


THE PHILADELPHIA BOURSE 


The Bourse occupies the block 
bounded by Fourth Fifth. Mer- 
chant and Ranstead streets. and 
you will find our exh bit in 
spaces 68 and 69 of the Machin- 
ery department. Take the Fifth 


street entrance. Admission free 


99 OGDGGGGOGOGGGGOOFOOOOFFOOOOH 


Our 98-pave illustrated, 
pr ced Catalogue of To: Is 
a .d Cutters will be sent 
tree to nyone who asks 
for it. 


o¢ 
> 
o 


91. S. 
ATHOL, MASS, U.S.A. 


SOHOOHOHOGHOOHOO OS 


© 
© 
© 
+S 
© 
© 
© 
© 


STARRETT s::5-¢ 


© 


© 
© 


OOD 








H _ ke 
Bliss Cot, E. W Brocka. "x YY 
Hill, Clatka & Co, . Boston, Mass 
HANGERS.” 


Mossberg & Granville Mfg. Co., Providence, 
a 


INDEX CENTERS. 


Cincinnati Milling Machine Co., 


INDICATORS.. 


Ashcroft Mfg. Co., 


INVENTIONS PERFECTED. 


Cincinnati, O. 


New York 


George L. Roby, Albany, Ind 
TACKS, HYDRAULIC. 
Watson-Stillman Co., New Yor 


KEYWAY CUTTERS. 


Baker Bros.. Toledo. O 
Mitts & Merrill, Saginaw, Mich. 


LATHES (see also Turret Lathes). 


Barnes Co., W. F. & John, Rockford, DL 
Keaman & Smith, Providence, kK. I 
Bement. Miles & Co., Philadelphia, Pa. 
Blaisdell & Co., P.. Worcester, Mass. 
Bradford Mill Co.. The. Cincinnati, O. 
Bullard Machine Tool Co., Bridgeport. Conn. 
Cooke Machinery Co., New York 
Vietz, Schumacher & Boye. Cincinnati, O 
Fifield Tool Co.. Lowell Mass 
Fitchbure Mach‘ne Works. Fitchburg. Mass 
Flather & Co., Nashua, N. H 
Hamilton Machine Tool Co., Hamilton, O. 
tendev Machine Co., Torrington, Conn, 
Sill. Clarke & Co.. Boston, Mass. 
Jones & Lamson Mach. Co., - ngfield, Vt. 
Blond. KR. K., ¢ ‘incinnati. O. 
Lodge & Shipley Mch. Tool Co., Cincinnati, O. 
McCabe, J. J.. New York. 
New Haven Mfg. Co., New Haven, eee 
Niles Tool Works Co., Hamilton, 
Niles Tool Works Co.. New Vork. 
Ober Lathe Co., Chagrin Falls, O. 
Miver, W. W. Buffalo. N. ¥ 
Pratt & Whitney Co., Hartford, Conn. 
xeed Co., F. E., Worcester, Mass 
Sebastian Lathe Co., Cincinnati, O. 
neca Falls Mfg. Co., Seneca Fal's N V 
Waltham Watch Tool Co., Springfield, Mass. 
“warner & Swasey, Clevelan., O. 


UBRICATORS. 
Kellv & Tones Co 
Lunkenheimer Co., 

MACHINERY AGENTS. 
Krafft, R., Berlir 
MACHINE TOOLS. 


Brown & Sharpe Mfg. Co.. Providence, R. I. 
F.techburg Machine Works, Fitchburg. Mass. 
~ellers & Co.. Inc Wm, Philadelphia. Pa 
Waltham Wat rool Co . Springfield, Mass, 
Whitney Mfg. Co., Hartford, Conn. 


MACHINISTS’ TOOLS AND SUPPLIES. 
Besly & Co., Chas. H., 
MILLING CUTTERS. 


Brown & Sharpe Mfg. Co., Prov 
Cincinnati Milling Machine Co., 


. New York 


Cincinnau, O. 


1}, (rermany 


Chicago, Ill 


lence, R, I. 
Cincinnati, O. 


Erlandsen, J.. New York. 

Ingersoll Milling Machine Co., Rockford, Il, 

Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many 

Starrett Co., L. S., Athol, Mass 


MILLING MACHINES. 


Aitams Co.. D ogg ie, la 

Beaman & Smit ‘rovidence, R, | 

Brainard Mill ing ‘Ma. hine Co., Boston, Mass 
2rown & Sharpe Mfg. Co., Providence, R. I 
C neinnati Milling Machine Co., Cincinnati, O 
eorbes & Co., W. D.. Hoboken, N. J 

G wrvin Machine Co., New York 

Hill, Clarke & Co., Boston, Mass. 

Ingersoll Milling Mach ine Co.. Rockford, Il. 
Kempsmith Mch. Tool Co., Milwaukee, Wis 


Mergenthaler & Co., Ott., Baltimore. Mad 

Morse Twist Drill Mch. Co., New Bedford 
Mass. 

Mossberg & Granv Mfg. Co., Providence, 
R. I 

‘ee4 Co., F E.. W orcester, Mase 

Waltham Watch Tool Co., Springfield, Mass. 


MOLDING MACHINES. 
Tabor Mfg.Co., Elizabeth.N J 


MOTORS, ELECTRIC. 


Bullock, Elec. Mfg, Co., Cincinnati, O 
~rocker-W heeler Electric Co.. New xork. 
Dallett & Co., Thos. H.. Philadelphia, Pa, 
General Electric Co. New York 
Northern Electric Mfg. Co., Madison, Wis 
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OIL CUPS. 

Lunkenheimer Co,, Cincinnati, O. 
OVERALLS. 

Peters, H. S., Dover, N. J. 
PACKING. 


Peerless Rubber Mfg. Co., New York. 
PATENT ATTORNEYS. 


Buffet, E. P., New York, 
Dodge, Phil. T.. Washington, D, C, 
Dyer & Driscoll, New York. 
PATTERN MAKERS’ MACHINERY. 
Baker Bros., Toledo, O. 
Whitney, Baxter D., Winchendon, Mass. 
PERFORATED METALS. 
Harrington & King Perforating Co., The 
Chicago, II] 
PHOSPHOR BRONZE. 
Phosphor Bronze Smelting Co., Ltd., Phila- 
delphia, Pa. 
PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co., Bridgeport. Conn 
Bignall & Keeler Mfg. Co., Edwardsville, I] 
Curtis & Curtis, Bridgeport, Conn 

Pedrick & Ayer Co., Philadelphia, "Pa, 
Saunders’ Sons, D., Yonkers, N. Y 


PIPE, WROUGHT. 


National Tube Works, McKeesport, Pa. 


PLANERS. 
Bement, Miles & Co., Philadelphia, Pa. 
Detrick & be Mach. Co., Kaitimore, Md. 
Gray Co., G. A.. Cincinnati, O. 
meatey ! Machine Co., Torrington, Conn. 
Hill, Clarke & Co.. Boston, Mass. 
McCabe, J. J. New York 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamuiton. VU. 
Niles Tool Works Co.. New York. 
Pratt & Whitney Co., Hartford, Conn. 
Whitcomb Mfg. Co., Worcester, Mass. 
Whitney, Baxter D., Winchendon, Mass. 


PRESSES, DIES, ETC. 


Bliss Co., E. W., Brooklyn, N. Y. 
Mossberg & Granville Mfg. Co., Providence, 


mm, &. 
Stiles & Fladd Press Co., Watertown, N. Y 
Toledo Machine & Tool Co., The, Toledo, C. 
PRESSES, HYDRAULIC. 


Watson & Stillman Co., New York. 
PROTRACTORS. 

Coffin & Leighton, Syracuse, N. Y. 
PULLEY BLOCKS. 


Gebr. Bolzani, Berlin, Germany, 


PULLEY MACHINES. 


New Haven Mfg. Co., New Haven, Conn, 


PULLEYS, PNEUMATIC. 

Cresson Co., G. V., Philadelphia, Pa. 
PUNCHES AND SHEARS. 

Bliss Co., E. W., Brooklyn, N. Y. 

Long & Allstatter Co., Hamilton. O. 

New Doty Mfg. Co., Janesville. Wis. 

Pedrick & Ayer Co,, Philadelphia, Pa. 
PUNCHES, HYDRAULIC. 

Watson & Stillman Co., New York. 
RACK CUTTING ATTACHMENT. 


Cincinnati Milling Mach, Co., Cincinnati, O 


RAW HIDE. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shultz Belting Co., St. Louis, Mo. 
REAMERS, 


Mergenthaler & Co., Ott.. Baltimore, Md 
‘warns Twist Drill & Mch. Co., New Bedford, 
ass. 


ROLLER BEARINGS. 


Mossberg & Granville Mfg. Co., 
I 
Newark, N J 


Providence 


Hyatt Roller Bearing Co., 
ROLLING MILLS. 
Mossberg & Granville Mfg. Co., 
RI 


RUBBER GOODS. 
Peerless Rubber Mfg. Co., New York. 
RULES. 


Brown & Sharpe Mfg. Co., Providence, & 8 
Coffin & Leighton, Syracuse, 


SAFETY VALVES, POP.4 


Providence. 


Crosby Steam Gage & Valve {Co, Boston, 
Mass 
SAWS, HACK, 
Q. & C. Co., Chicago Tl. 
SAWING MA METAL. 


Q. & C. Co., Chicago, I). 








ALMOND 


DRILL CHUCK. 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St., 
Brook.yn, N. Y. 





HONEST PATENTS on MACHINERY 


OBTAINED BY 


EDWARD P, BUFFET. M.E., Patent Attorney, 


Room 1400 American Tract Society Building, 


faum— 150 NASSAU ST., N.Y. 








I assume that many readers 
of the AMERICAN MA- 
CHINIST wear overclothes 
—all ot them wear pants. 
Iam a mechanic making 
overclothes for mechanics. 
I make pants for $4.00 


per pair, 
To Your Measure, 


I send free samples of cloth 
—all wool—tape line and 
directions for self measure- 
ment, free. 

If you buy one pair you 
will want more. 

Overclothes with the 
word “Brotherhood” on 
the buttons are made to fit 
and to wear. If your 
dealer don’t keep them, 
write me. 


H. S. Peters, 


Dover, N. J. 


Bullock Motors 











Connect Directly to 
Machine Tools. 





SCHOOLS. 

Bromfield-Pearson School, Tufts College, P. 
O., Mass. 

Columbia University, New York. 

Feseraaeponee Correspondence Schools, Scrat - 
on, 

Purdue University, La Fayette, Ind. 

Rose Poly. Institute, Terre Haute, Ind. 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, IIl. 


SCREW MACHINES (see Turret Lathes). 
SCREWS, MACHINE. 


Cincinnati Screw and Tap Co., Cincinnati, O. 
Worcester Machine Screw Co. ., Worcester. 
Mass. 


SEPARATORS, OIL. 


Springfield Separator Co., 


SHAPERS. 
Bement, Miles & Co., Philadelphia, Pa. 
Davis & Egan Machine Tool Co., The, Circin- 

nati, O 

Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clark & Co., Boston, Mass. 
McCabe. J. J.. New York. 
Morton Mfg. Co.. Muskegon Heights, Mich. 
New Haven Mfg. Co., New Haven, Conn. 
Pratt & Whitney Co., ‘Hartford, Conn. 
Smith & Mills, Cincinnati. O. 


SHEARS, 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 


SLOT TERS. 
Bement, Miles & Co., Philadelphia, Pa. 
New Haven Mfg. Co., New Haven, Conn. 


SPECIAL MACHINERY. 


Beaman & Smith, Providence, R. I. 
Bliss Co., E. W , Brooklyn, _* f 


STEAM BOILER INSURANCE, 


Hartford Steam Boiler Ins. & Insp. Co., 
ford, Conn. 


STEEL. 
Crescent Stee! Co.. Pittsburg. Pa. 
Jessop & P, Wm., New York. 
— & Co, M., Boston. Mass 
ittsburg To 5 Steel Co., Pittsburg, Pa. 


TAPPING ATTACHMENT. 
Beaman & Smith, Providence, RK. I, 
Errington. F. A. New York 
Union Tire Co., Plainfield, N J. 
TAPS AND DIES. 
McFadden Co., Philadelphia, Pa. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


TOOL CATALOGUE. 
Strelinger & Co., Chas. A., Detroit, Mich, 


TOOL GRINDERS. 


Gisholt Machine Co. Madison, Wis. 


TOOL HOLDERS. 
Armstrong Bros. Tool Co. C +s Iil, 
Gould & Eberhardt, Newark, 


TOOLS, MECHANICAL, FINE. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Athol, Mass. 
Sawyer Tool - o.. Athol. Mass. 
Starrett Co, L. 8S. Athol, Mass. 


TURRET LATHES (Screw Machines). 


Bardons & Oliver, Cleveland, O 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport. Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Dreses, Mueller & Co., Cincinr ati, O. 

Garvin Machine Co., New York. 

Gisholt Machine Co.. Madison, Wis. 

Jones & I.amson Machine Co., Springfield. \"* 
Lodge & Shipley Mch. Tool Co., Cincinnati, O, 
Pearson Machine Co., Chicago, Il. 

Warner & Swasey, Clevelana, Oo 


VALVES. 
panes Bros., New York. 
celly & Jones Co., New York. 
WATER MOTORS. 


Backus Water Motor Co., Newark, N. J. 


WIRE MACHINERY. 


Goodyear, S. W., Waterbury. Conn. 
——e & Granville Mfg. Co., Providence, 
R. 


WOODWORKING MACHINERY. 


Bentel & Margedant Co., The, Hamilton, O, 
A. Fay & byan Lo.. Cincinnati, UO. 
N hitney, Baxter D., Winchendon, Mass. 


WORM GEARS. 


Albro-Clem Elevator Co., 
Morse, Williams & Co., 


Springfield, Vt. 


Hart- 


Philadelphia, Pa, 
Philadelphia, Pa, 
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"HONEST JOHN: 


For Water and Hydraulics. 


NOTHING IN THE WORLD LIKE IT. 


see 
y PATENTED AND MANUFACTURED EXCLUSIVELY BY 
\s 


™ Peerless Rubber Manufacturing Company, 


16 Warren Street, New York. 


16-24 Woodward Ave., 202-210 South Water St., 
Detroit, Mich. Chicago, Il. 


THE ere ENGINE LATHE. 


Ft 
Large Hollow Spindle 






HYDRAULIC RAINBOW CORE PACKING. 





Power cross feed. 
Automatic stop. 


Compound Rise and 
Fall, or 


4 Plain Gib Rest. 


All lathes over 14’ 
have 5-step cone. 





PATENTED 





7 With New and Valu- 
able Features. ot st 
CATALOCUE A SENT ON APPLICATION. 
ee@ee 
SCHUCHAKDT & ScuuTTe, Berlin, Germany. CHAS. CHURCHILL & Co., Ltd., Birmingham and London, 


THE J. A. Fay & EGAN Co,, Chicago, IL. Tux E. A. Kinsey Co., Cincinnati, 0. 
THE CooKE MacuINery Co., 165 Washington Street, New York. 


THE BRADFORD MILL COMPANY, Cincinnati, Ohio. 


A FULL LINE OF 


SINGLE 
SPINDLE 
SENSITIVE 
DRILLS. 


HENRY BLUNDELL 
& CO., 


PROVIDENCE, R. 1. 











AURORA TOOL WORKS, 


AURORA, IND. 


Builders of the Latest Improved 


Upright # Radial Drills 


With Patent Automatic Stop and Quick Return. 


12", 14", 15", 18", 20", 21’, 24", 28’, 32", 40" Upright, 
and 80" Radial. 


NEW YORK AND BOSTON: Niles Tool Works. 
PHILADELPHIA, PA.: Frank Toomey. 
CLEVELAND, 0O.: Strong, —— & Turney. 
CHICAGO, ILL.: Hill, C arke & C 

ST. LOUIS, MO.: L. M. AL “wig. Co. 

SAN FRANCISCO, CAL.: The Parke t Lacy Co. 


vowix LATHES 


AGENCIES, 








POWER 





FOR THE 
ELECTRICIAN, SEND FOR 
EXPERIMENTER, 5 
CATALOGUE 


BICYCLE REPAIRING, 
GENERAL MACHINE SHOP WORK. 








NO G6 LATHE. 
9” TO 13° SWING eee 


W.F.& JNO. BARNES CO., 1995 Ruby St., ROCKFORD, ILL. 


& CO., EnaiisH Actnvs, LONDON, E. C. 


CHAS, CHURCHIL 





SCREW-CUTTING DIE HEADS 
SELF-OPENING AND ADJUSTABLE. 


The only mechani- 
cally correct automatic 
die head on the market. 
All leverage entirely 
overcome, Makes a 
full and perfect thread 
in one cut, and besides 
it can be accurately 
adjusted. Saves soper 
cent. intime and wear over solid dies. 

Made for cutting from No. 17 wire gauge to ¢ 
in. diameter, and arranged bor any style of 
thread, 

Adopted by all principal manufacturers of 
bicycles and bicycle fittings throughout the 
country, WHY? 

Write us for particulars and prices. 


GEOMETRIC DRILL CO., Westville, Conn. 


FOR SALE BY 
HILL, CLARKE & CO., Boston, Mass., and ( “hicago, nL 
THE GARVIN MACHINE CO., New York and Philadelphia 
R. HOFFELD & CO., Buffalo, N. Y 
SYRACUSE SUPPLY Co., Syracuse, N. Y. 
DAVIS & EGAN MACHINE TOOL Go. , Clacinnatl, O, 
CALLEN DER & PATTERSON, Dayton, 0 
McDOWELL, STOCKER & CO., Chicago, Ill. 
IN EUROPE BY 
CHAS. CHURCHILL & CO., London and Birmingham, Eng 
WHITE, CHILD & BENEY, Vienna, Austria. 
de FRIES & co.,, Dusseldorf, Germany. 

















HAND MILLER ror 


BICYCLE MANUFACTURERS 
ano MACHINISTS. 


The stro mgest mac ‘hine of its size made, 
Table, 3 T slots, planed from solid. 


Illustrate di Circular A describes it, 
FRASER MACHINE WORKS, 
12 and 14 Frankfort Street, Ci eveland,O 











Adjustable 
Two-Spindle Drill. 


Drills 2 holes at once, any dis- 
tance apart, from 114 to 12 
inches. No. J drills from 
smallest up to ¢ holes. No. 
2, 4 to % inch holes. 

Power or ‘hand feed. Quick, 


sensitive and efficient. 
AA AA 
FOOTE, BARKER & CO. 


- Cleveland, Ohio. 
J. J. MCCABE, New York. HILL, CLARKE & CO., Boston. 





Prentice Bros, Lathes ax 


WORCESTER, MASS., U. S. A. Drilling Mchy. 


ORIGINAL DESIGNS. » WRITE NOW 
LATEST © cassseomn 
IMPROVEMENTS. ® <p» op 

HIGH-GRADE > PHOTOS, 
TOOLS. * FREE. 





MODERN MACHINE TOOLS." 


MACHINE COMPANY, 


WILMINCTON, DEL., U. S. A. 
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ODERN Practice proves 
that a Milling Machine, 
to meet the requirements 

of general manufacturing pur- 
poses, should have vertical and 
horizontal spindles that can be 
used independently or together, 
carrying face, form or end mill- 
ing cutters. The tool shown fills 
the requirements stated, either 
spindle will carry a 12”, inserted 
tooth, end mill with a good cut. 
Table 24” wide, 8’ long, auto- 
matic feed, stop, and power quick 
motion in either direction. Outer 
cross-head support detachable. 
Great variety of work done eco- 
nomically. 


Catalogue on application. 


Beaman & Smith, 


Providence, R. I. 
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MACHINE 
DESIGN 
TAUGHT 
BY MAIL. 





Correspondence Instruction enables any man who will study to secure the technical 


education necessary to advance in his trade or profession. His studies need not take time 
from his work, but may be carried on at home. Specially prepared Instruction and Question 
papers take the place of text books, and are furnished free. The instruction is thorough 
and practical. Our methods are successful. The schools have received the endorsement of 


Engineers, Machinists and Mechanics everywhere. 

The Complete Mechanical Scholarship: is intended especially for Machinists, Pattern 
Makers, Boiler Makers and apprentices to those trades who desire to study the theory of 
Mechanics; for Superintendents, Foremen and others who desire to review mechanical sub- 
jects Which they have previously studied, and for young men who wish to educate them- 
selves as Mechanical Engineers. The course includes instruction in Mechanical Drawing, 
Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boilers, Machine 
Design, Dynamos and Motors. A thorough preparatory course in mathematics and physics 
enables the student to study intelligently the more advanced subjects. The papers on 
Machine Design are liberally illustrated, including numerous full-page diagrams. Many 
Valuable tables and formulas are given. 

Mechanical Drawing is successfully taught by a new method. Many of our students, 
before taking a course in these schools, never used drawing instruments, but by following 
our instructions they became good draughtsmen. A young man who is ambitious to become 
a designer of machinery or a mechanical or electrical engineer can learn Mechanical Draw 
ing by our correspondence method, and, while earning good wages in the draughting room, 
continue his studies at home; or, while working in the shop, he can study drawing at home 
und tit himself for the draughting room. 

We also teach Steam Engineering—Stationary, Locomotive or Marine; Electricity; Civil 
Engineering in all its branches; Coal and Metal Mining; Architecture; Plumbing and Heat- 
ing; English Branches: Bookkeeping and Shorthand. 

Mention the subject in which you are interested and we will send you a Free Circular 
of Information, containing a full description of the method of teaching, showing how ad 
mirably it fills the wants of those who cannot attend technical colleges It also contains 
prices and terms, sample pages of the Instruction Papers and a reduced specimen of a 
drawing-plite. Write to 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 


Box 819, SCRANTON, Pa. 
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T# COOKE MACHINERY COMPANY. 
- | Machine Cools 


Engines, Boilers, Shafting, Hangers, Pul- 
leys, Too!s and Supplies, 














For R’ys, Steamships, Contractors, 
Machine Shops and Mines, 


. No. 167 Washington Street, 
THE BRADFORD LATHE. NEW YORK, U.S.A. 
fe Inspect our Stock or get our prices before you buy. 


E.W.BLISS CO. 


1 Adams St., Brooklyn, N.Y. 


Chicago: 96 W. Washington St. 
OWNING AND OPERATING 


The Stiles & Parker Press Co. 


DESIGNERS AND BUILDERS OF 
DIES, SHEARS, DROP HAMMERS, 


PRESSES 


Double Seamers, Specia! 
Machinery and all other 


Sheet Metal Tools. 


400-Page Catalogue. 
Correspondence Solicited. 


Machinery adapted for 
all operations in 


Drop Forging, Punching, 
Bending, Blanking, Stamping, 
Drawing, Embossing, Forming, 

Horning, Wiring, Double 

Seaming, Etc., Etc. 


Estimates Cheerfully Furnished . : 
upon Receipt of Specifications. 


Special Catalogue of 


Bicycle Tools No. 2 STILES PRESS WITH DOUBLE ROLL FEED (PAT').) 
SPECIAL TECHNICAL COURSES. 


These courses are designed for YOUNG MECHANICS, possessed 
of push and energy, who desire a TECHNICAL EDUCATION, but have 
not the preparation usually required to enter a technical institute. To 
such we offer the following: 

A one-year course in MATHEMATICS, comprising ALGEBRA, 

GEOMETRY, and TRIGONOMETRY, which may be pursued in connec- 

tion with one or more of the following: 

A course in FREEHAND and MECHANICAL DRAWING, and 

SHOPWORK, such as is given the regular engineering classes of the college. 

A course in ENGLISH and MODERN LANGUAGES, such as is 
required for entrance to technical institutes. 

The privilege of electing any of the ENGINEERING STUDIES 
for which one may already be prepared, thus enabling one to do college 
work while making up deficiencies in preparation. 

The privilege of making one’s course as special as desired. 


For information address 















BROMFIELD-PEARSON SCHOOL, 
Tufts College, Mass. 





Hydraulic 
Jacks. 





257 different styles and sizes 
made by 


Watson-Stillman Co., 
202 East Forty-third Street, 
New York. 


Hydraulic Tools designed and 
built. 
Large facilities, prompt delivery. 
Ask for catalog. 


AAA 


‘Jack Makers to the 


‘ 9? 
Universe. 





COMBINED DRILL AND COUNTERSINK 
FOR CENTERING LATHE WORK, 


— J.T. SLOCOMB&C0.,.-—— 
PROVIDENCE,R.1I. U.S.A. 








MOSSBERG & GRANVILLE 
MANUFACTURING CO., 


PROVIDENCE, R.I, 
ts 


MANUFACTURE 


ROLLER BEARING 


HANGERS 


a) Ca) a) 








ae —w> 
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A Machine that no Shop can Afford 


AREER S aneerosencem. o 


To be Without! 












WRITE FOR 
FULL DESCRIPTION. 


Branches: 
NEW YORK, CHICAGO, BOSTON, 
PHILADELPHIA, PITTSBURGH. 





Beats the Lathe many times over for 


Boring Small Work. 
The Niles Tool Works Co. 


English Branch, 39 Victoria St., London, S. W. ‘Telegraphic address, * Niliacus, London.” 


CORRESPONDENCE 
SOLICITED. 


Main Office and Works, 
HAMILTON, OHIO. 









y z 
al vols A eg Se 


THE G. A. GRAY CO., CINCINNATI, O. 


HILL, CLARKE & CO., 14 South Canal St., Chicago, Ill. 

STRONG, CARLISLE & TURNEY CO., 193 Bank St , Cleveland, O 
E. A. KINSEY & CO., 331 West Fourth St., Cincinnati, O. 

THOS. K. CAREY & BROS. CO., 26 Light St., Baltimore, Md, 

J. J. MceCABE, 14 Dev St., New York City. 

PACIFIC TOOL & SUPPLY CO., 102 First St., San Francisco, Cal, 
SCHUCHARDT & SCHUTTE, Berlin, Vienna and Brussels. 

CHAS, CHURCHILL & CO., Ltd., London and Birmingham, England, 






These Machines 
are sold 

by the following 
Agents: 


Do 
You 
Know 





That you can take the HEAVIEST CUTS AT THE HIGHEST 
RATE OF SPEED by having your tools accurately 


ground by our - 


Universal Tool Grinders ? 


The No. 1 machine will grind and shape tools with shanks up to 2% 
inches by 2inches. The No. 2 will take tools up to 2 inches by 14% inches 
As savers of time and money these machines are unrivaled. 


Wham Mes Vl. Snip, PHILADELPHIA. 


POWERFUL GRIP. PERFECTLY TRUE. 


Drill Chucks 


WE GUARANTEE THEM. 





POSITIVELY DUST PROVF. 


They are using these chucks on Turret 
Machines in preference to holders. 

Carpenters and Millwrights are using them 
in their bit braces. We fit them with bit- 
brace shenks. 

The jaws have double the length and bear- 
ing surface. For cutting or threading rod 
stock, a hole the full capacity of the chuck 
may be drilled through the entire center. 


Let us send you a Catalogue. 


. . 
The Pratt & Weir Chuck Co. 


HARTFORD, CONN., U.S.A. 








PATENT ENTIRELY AUTOMATIC 


' GEAR CUTTERS & 
66 RADIAL DuPLEX’? GANG CUTTERS. 


EXPORT TRADE 
A SPECIALTY. 


AYTON AIR: 


ST. LOUIS, MO. 








aso CMPRESSOR WoRKS 


26 Grtianatst) NEW YORK 
WHEELS 


GEA CUTTING 


Grant Gear Works, 


125 South 11th Street, 
PHILADELPHIA. 

6 Portiand Street, 
BOSTON. 

86 Seneca Stree 
CLEVELAND. 








mw 


GOULD & EBERHARDT, 


NeEwAaRK, New JERSEY, U.S.A. 


Scuvemanxot & Scuutrs, Berlin, Vienna, Brussels. 


















Joun Lana & Sone, Johnstone, Scotland 
Fo ' 
Agents: G. Koarren & Co., Moscow, Russia, ~—_ Agents. 


Warrs, Cunp & Baney. Vienna, Aus, Shaper Agents. Send for Catalog. 














The Flat Turret Lathe 


Does Lathe work accurately up to 2 in. 
diameter by 24 in. long. 


Sd 
Jones & Lamson Machine Co. 
Springfield, Vt., U. S. A. 
Representative for Germany, Switzerland, Austria-Hungary, Russia, 


Holland and Belgium : M. KOY EMANN, Charlottenstrasse, 112, 
Dusseldorf, Germany. 


England: HENRY KELLEY & CO., 26 Pall Mall, Manchester. 


~ ACME 


Machinery Co. 













CLEVELAND, 0. 


MANUFACTURERS OF 
ACME BOLT AND 
RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 ia. diam. += 
ALSO SEPARATE 


NCINNATI SCREW &TAD fp - 


S 
STANDARD 4° SPECIALS. 
"3 CINCINNATIO.,u.S.A. I 


S 
FOR ENGINES Ano MACHINERY. 


CRANES 


PAWLING & HARNISCHFEGER, 
163 Clinton Street, MILWAUKIE, WIS 





























MANUFACTURERS OF 
Twist Drills, Reamers and Taps 


CS 


ENO ARD TOOG Reds 
CLEVELAND, OHIO. 
Spring Cotters and Flat Spring Keys. 

















